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A G A I N
by
AL KELLEY, JR.
W h a t  a  m ad  race
With d ead lin es  to  face,
With work to  b e  done  
Always on the run,
With hours of ha rd  sw eat —
Always something more to get;
But it w as our fate 
To be  terribly late
Just nothing went right 
Neither d a y  nor night.
That's how it seem ed,
But w hat did it m ean?
The Kaimin of course.
W h a t  o ther g re a t  force 
Could cause  th a t  struggle 
To s traighten  the muddle?
But now th a t  it's done  
W e  can  say  it w as fun,
And proudly we repor t  
After a fashion of sort 
As w as  a lw ays  our aim 
Here it is a g a in  . . .
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It is doubtful if any  one  individual has d o n e  as  much for the  Forestry School as 
"Tom" C. Spaulding. A g ra d u a t e  of the  University of M o ntana  in 1906, he later toox 
his masters d e g re e  a t  the University of Michigan. Then followed jobs as  supervisor of 
the St. Joe  a n d  the Lewis a n d  C lark  Forests. He b ecam e  a professor here  when the 
Forestry School w as known as  the Ranger School. He b ecam e  d e a n  in 1923.
During the  approx im ate ly  twenty years  th a t  he served a s  d e an ,  he did much for 
the school a n d  its students. The students w ere  free to come to his house a n d  consider 
it home; he w as like a  fa ther with his warm, unders tanding  h ea r t  a n d  his willingness to 
help them with their problems. The school benefi ted  from his g r e a t  interest in providing 
proper  facilities for education.
He w as  largely  responsible for the acquisit ion of many of the major improvements 
in the  Forestry School. Among them w ere the Forest Nursery ob ta in ed  in 1927, Ar­
boretum in 1932 (no longer existing), an d  the  Lubreoht Forest in 1938. In addit ion  he 
devoted  much of his time a n d  effort in helping secure buildings a n d  cam pus improvements.
The school lost him as  d e a n  in 1944, but he rem ained  as  a  professor.  In the summer 
of 1952 he received an  honorary  Ph.D. d e g re e  from the  Biltimore School of Forestry. 
Last y e a r  he retired from th e  school staff. This summer, to  the  sorrow of all those who 
knew him, Tom Spauld ing  passed  aw ay.
W e, the members of the  Forestry Kaimin Staff, feel th e re fo re  th a t  it is only fitting 
tha t this issue of th e  Kaimin should be d ed ica ted  to  him.
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O nce  aga in  the foresters complete  an o the r  successful y ea r  — including Bertha. 
She's still with us, despite the  efforts of the N ew  Hall girls, Kams an d  Dregs, an d  
the Lawyers.
Coach Helwig and  his team s w ere  active in intramural sports. They m ade  a 
terrific showing a n d  took second p lace  in the  intramural standings.
K a i m i n  S t a f f  . . .
S i t t i n g ,  l e f t  t o  r i g h t :  Z a n e  S m i th ,  e d i t o r ;  T e d  R e i g e r ,  p h o t o  e d i t o r ;  J a c k  H a u t z i n g e r ,  b u s i n e s s  m a n a g e r ;  P a u l  B r u n s ,  a d v i s o r ,
a n d  J a n  D i c k e y ,  f e a t u r e  w r i t e r .
S t a n d i n g ,  l e f t  t o  r i g h t :  Dick J o h n s o n ,  a s s o c i a t e  e d i t o r ;  Al K e l l e y ,  l a y o u t  m a n a g e r ;  P e t e  S t o f l e ,  f e a t u r e  w r i t e r ,  a n d  G l e n n  
F r e e m a n ,  p h o t o  d e v e l o p e r .  Russ  D a h l ,  a d v e r t i s i n g  m a n a g e r  ( n o t  p r e s e n t ) .
Thanks to Johnny Lowell a n d  all those who helped him, this years  Forester's Ball 
was a  g re a t  success. Life M agaz ine  came, the gym floor w arped ,  a n d  the  foresters 
m ad e  money. W h a t  more could h ap p e n  to m ake  a  more unusual, yet successful ball? 
The Kaimin Staff wishes to  present to you this perm anen t record of 1 9 5 3 -  1954.
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Some Sampling Techniques Used in Inventory of 
M atu re  Forest S tands in the  N orthw est
by MYRON B. SAVAGE a n d  DON A. STUBB, Rayonier Corp., Hoquiam, W ashington
OUTLINE
1. Objectives
a. M an agem en t Requirements.
b. P hotography  N e e d e d  to Conduct the Survey.
2. Methods of Sampling
a. Plot Size.
b. N um ber of Sam ples Required.
c. Distribution of the Sample.
3. Method of Recording the  Sam ple  Data
a. Tabulation a n d  Analysis.
b. Tabulation of Information (Plot Cards).
4. Statistical Analysis of the Sample
a. Basic Considerations.
b. The Arithmetic Mean.
c. The Variance  a n d  S tan d a rd  Deviation.
d. Coefficient of Variation.
e. S tan d a rd  Error of the  Mean.
f. Sampling Error.
5. Summary
6. Bibliography
1. OBJECTIVES
Vertical Aerial Pho tographs  have  becom e a 
must in inventory studies, a n d  their use has sig­
nificantly a n d  economically a ided  foresters in 
cutting costs, constructing better, more accura te  
planimetric a s  well as  to p o g rap h ic  maps. Con­
ventional systems of inventory in the  past  have 
not only been  very time consuming but have  not 
provided significant information of any  proof of 
the results. Application of statistical analysis  to 
inventory information must necessarily b e  based  
upon a  sam ple of some size, sh ap e  or entity. A 
strip line system, a  method most commonly used 
is difficult if not impossible to correctly a n a lyz e  
an d  evalua te .  It does  not lend itself to  statistical 
analysis unless the estimates a re  kept s e p a ra te  
by some uniform unit . '  Errors in pacing result in 
inaccurate  m ap  construction a n d  inaccura te  esti­
mates.
a. M a n a g e m en t Requirements
It is not the intent of this p a p e r  to discuss 
methods a n d  techniques of photo  in te rp re ta ­
tion a n d  m apping. N eedless to  say  such a  sub ­
ject requires a  s e p a ra te  treatise.
Therefore, the  r e a d e r  must assume th a t  good  
aeria l  p h o to g rap hs  have  been  used, a  desir­
ab le  scale of 1:12000, 12 inch focal length, 
panchrom atic  minus blue, an d  tha t  s tan d a rd  
photogramm etric  techniques of m ap  construc­
tion have been  em ployed  with the  resultant 
transfer of the in terpre ted  forest s tands to  the 
b a se  sheet by some form of rad ia l  plot.
The completed  b ase  m a p  showing the  forest
types to be  inventoried serves as  a  basis of 
a r e a  determination  a n d  forest types concerned.
The requirements of good  forest m an ag e m en t  
d ic ta te  th a t  sampling error, the  error th a t  is 
possible if the  sam ple  is not truly r e p re sen ta ­
tive of the unit sam pled ,  shall not exceed  plus 
or minus 10%  of the  actual volume of the 
stands. A 9 5 %  probabili ty  is considered  es­
sential. These requirements m ean th a t  any  
estimate submitted for use in p lanning must be  
within plus or minus 10%  of its true value, ex­
clusive of technique errors, ninety-five (95) 
times ou t of a  hundred. In this case, it is 2 
S ta n d a rd  Deviations, one  S ta n d a rd  Deviation 
being only 6 7 %  of the time.2 M an ag em e n t  
requires not only a  go od  estimate of the for­
est stands but an  accu ra te  m ap  showing the 
a r e a  of an y  typ e  a n d  its p ro pe r  g eog rap h ic  
location. Vertical aeria l  pho to g rap hs  m ake pos­
sible both of these  requirements.
b. P hotography  N e e d e d  to C onduct the Survey
Experience in the  Northwest hemlock-spruce 
a r e a  thus far, indicated  vertical aeria l  p ho to ­
g ra p h s  exp osed  a t  12,000 feet a b o v e  the  mean 
datum  with a  12" focal length ca m e ra  using 
panchrom atic  film with a minus blue filter to 
b e  the optimum for most efficient use. Various 
altitudes, focal lengths, film an d  filters have 
been experim enta lly  tr ied, but none of the 
o ther combinations offers so much g ene ra l  use 
as  the panchrom atic  minus blue. The principal 
a d v a n ta g e  of infra-red film over panchrom atic  
is the more a p p a re n t  contrast be tw een  dec idu­
ous a n d  coniferous species. To the  inexperienced 
in terpre ter this becomes p a ra m o u n t  a n d  the 
o ther d is ad v a n tag es  of infra-red a r e  o ve r­
looked. Shadow s a p p e a r in g  in the photos, b e ­
cause  of the  ex trem e contrast register very 
black a n d  detail  canno t be  seen in them. In 
the rougher  te rra ins  this d is a d v a n ta g e  becomes 
more ominous. In dense  forest s tands  of full 
stocking normally found in the hemlock belt 
the  few holes in which the  g round  might have 
b e e n  seen  on a  panchrom atic  film are ,  in the 
most instances, too  black to discern any  detail  
w hatever  on infra-red. This d is a d v a n ta g e  is of 
increasing im portance  if e ither e levational or 
tree  height determinations a r e  to  b e  m ade.  
Finally, experience  will show th a t  a lthough  
forest typing differentiations m ay  be more 
easily m ad e  on infra-red p h o to g rap h y  just as 
accu ra te  typing can  be  m a d e  on panchrom atic  
(Continued on P age  14t
1 T i m b e r  C r u i s i n g ,  G i r a r d  a n d  G e v o r k i a n t z .
2  R e f e r  t o  a n y  b o o k  o n  s t a t i s t i c a l  m e t h o d s .
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The la test  add i t ions  to our faculty  s ta f f  . . .
JA M E S  O .  K L E M M E D S O N - J i m  is a  n a t i v e  o f  C o l o r a d o  a n d  h a s  h a d  hi s s c h o o l i n g  in T e x a s ,  C a l i ­
f o r n i a ,  a n d  in h i s  h o m e  s t a t e  o f  C o l o r a d o .  H e  s p e n t  t w o  a n d  o n e - h a l f  y e a r s  a t  t n e  U n i v e r s i t y  of 
T e x a s  a n d  t h e n  g r a d u a t e d  w i t h  his B.S. d e g r e e  f r o m  t h e  S c h o o l  o f  F o r e s t r y  a t  t h e  U n i v e r s i l y  of 
C a l i f o r n i a  in 1 9 5 0 .  In 1 9 5 3  h e  r e c e i v e d  h i s  M .S .  in r a n g e  m a n a g e m e n t  a t  C o l o r a d o  A.  & M .  C o l l e g e .  
J im  s p e n t  t h e  s u m m e r s  o f  ' 4 4 ,  ' 4 5 ,  ' 4 7  a n d  ' 4 8  w o r k i n g  a s  a n  e n g i n e e r i n g  a i d ,  u n d e r  t h e  Soi l  C o n ­
s e r v a t i o n  S e r v i c e  in C o l o r a d o .  As  a  soil  c o n s e r v a t i o n i s t  h e  w o r k e d  f r o m  J u n e ,  1 9 5 0 ,  t o  S e p t e m b e r ,  
1 9 5 1 ,  o n  f a r m  a n d  r a n c h  p l a n n i n g  in t h e  S a n  Luis V a l l e y .  In t h e  s u m m e r  o f  1 9 5 2 ,  J im  w a s  r a n c h  
p l a n n i n g  in t h e  W h i t e  Rive r  c o u n t r y ,  a n d  in t h e  s u m m e r  o f  ' 5 3  w a s  w o r k i n g  o n  t h e  a g r i c u l t u r e  c o n ­
s e r v a t i o n  p r o g r a m  in N o r t h  a n d  M i d d l e  P a r k s ,  C o l o r a d o .  In S e p t e m b e r  o f  1 9 5 1  h e  w a s  b a c k  a t  
C o l o r a d o  A. & M .,  t h i s  t i m e  a s  a n  i n s t r u c t o r  in  r a n g e  m a n a g e m e n t  a n d  a s  r a n g e  c o n s e r v a t i o n i s t  fo r  
t h e  C o d o r a d o  A g r i c u l t u r e  E x p e r i m e n t  S t a t i o n .  H e  le f t  t h e r e  in  J u n e  o f  1 9 5 2 .  This  p a s t  s u m m e r ,  J im  
w o r k e d  f o r  t h e  M o n t a n a  D e p a r t m e n t  o f  Fish a n d  G a m e ,  d o i n g  a  r a n g e  s u r v e y  o f  t h e  B la c k fo o t -  
C l e a r w a t e r  G a m e  R a n g e .  J i m  e n j o y s  t e a c h i n g  a n d  d o i n g  r e s e a r c h  w o r k ,  a n d  h o p e s  s o m e d a y  to 
r e t u r n  t o  t h e  U n i v e r s i t y  o f  C a l i f o r n i a  f o r  h i s  P h .D .  His p r i m a r y  i n t e r e s t  is s o i l - p l a n t  r e l a t i o n s h i p s .
G E N E  S. C O X — G e n e  h a s  r e c e i v e d  a l l  o f  h is  e d u c a t i o n  a t  D u k e  U n i v e r s i t y ,  g e t t i n g  h is  B.S. in 1 9 4 7 ,  
his M .F . in 1 9 4 8 ,  a n d  hi s P h .D .  in 1 9 5 3 .  D u r i n g  W o r l d  W a r  II h e  s p e n t  t h r e e  a n d  o n e - h a l f  y e a r s  in 
t h e  A r m y  T r a n s p o r t a t i o n  C o r p s ,  s e e i n g  d u t y  in t h e  S o u t h  P a c i f i c ,  I n d i a ,  a n d  E u r o p e .  D u r i n g  t h e  
s u m m e r  o f  1 9 4 7 ,  G e n e  w a s  r e s e a r c h  a s s i s t a n t  in t h e  P l a n t  P h y s i o l o g y  L a b o r a t o r y  a t  D u k e ,  a n d  f ro m  
1 9 4 8  t o  1 9 4 9  h e  w a s  r e s e a r c h  f o r e s t e r  f o r  t h e  D u k e  S c h o o l  o f  F o r e s t r y .  P r io r  t o  c o m i n g  t o  M S U  
in 1 9 5 3 ,  G e n e  s p e n t  t h e  y e a r s  1 9 5 1 - 5 3  a s  a s s i s t a n t  p r o f e s s o r  o f  f o r e s t r y  a t  t h e  S t e p h e n  F. A u s t in  
S t a t e  C o l l e g e ,  N a c o g d o c h e s ,  T e x a s .  Thi s  p a s t  s u m m e r  h e  s p e n t  d o i n g  r e s e a r c h  o n  soil  f a c t o r s  i n f l u ­
e n c i n g  t h e  g r o w t h  o f  P o n d e r o s a  P i n e  in W e s t e r n  M o n t a n a .
L O U IS  W .  PO WE LL -L o u is  r e c e i v e d  hi s B.S.F.  in f o r e s t  m a n a g e m e n t  f r o m  O r e g o n  S t a t e  C o l l e g e  in
1 9 5 0 ,  a n d  his M .F . in s i l v ic u l tu r e  f r o m  D u k e  U n i v e r s i t y  in 1 9 5 1 .  H e  s p e n t  t w o  y e a r s ,  e i g h t  m o n t h s  in 
t h e  I n f a n t r y ,  in b o t h  G e r m a n y  a n d  J a p a n .  D u r i n g  t h e  s u m m e r s  o f  1 9 4 6 - 4 7 ,  L o u ie  w o r k e d  f o r  t h e  
USFS  in t h e  R o g u e  Rive r N a t i o n a l  F o r e s t .  In 1 9 4 9  h e  s p e n t  t h e  s u m m e r  w o r k i n g  f o r  t h e  O r e g o n  S t a t e  
B o a r d  o f  F o r e s t r y ,  a n d  s p e n t  t h e  s u m m e r  o f  1 9 5 0  w i t h  t h e  M a g n o l i a  L u m b e r  C o . ,  A s h l a n d ,  O r e g o n .  
D u r i n g  t h e  n e x t  t h r e e  y e a r s  h e  w o r k e d  a g a i n  f o r  t h e  O r e g o n  S t a t e  B o a r d  o f  F o r e s t r y .  F ro m  J u l y ,
1 9 5 1 ,  t h r o u g h  M a r c h ,  1 9 5 3 ,  h e  w a s  a t  A s t o r i a ,  O r e g o n ,  a n d  f r o m  M a r c h ,  1 9 5 3 ,  t o  N o v e m b e r ,  1 9 5 3 ,  
h e  w a s  a t  S a l e m ,  O r e g o n .  D u r i n g  th i s  t im e  h e  w o r k e d  o n  i n v e n t o r y  a n d  m a n a g e m e n t  p l a n n i n g  of 
1 4 0 , 0 0 0  a c r e s  o f  s t a t e - o w n e d  l a n d  in C l a t s o p  C o u n t y ,  O r e g o n ,  d o i n g  t h e  i n v e n t o r y  w o r k  w i t h  t h e  
u s e  o f  a e r i a l  p h o t o s .  H e  s p e n t  t h i s  p a s t  s u m m e r  s c a l i n g  o n  t h e  Lo lo .  As  f o r  h is  f u t u r e ,  L ou is  h o p e s  
lo  c o n t i n u e  t e a c h i n g  a n d  to  g e t  h is  P h .D .  His m a i n  i n t e r e s t  is  in a e r i a l  p h o t o  i n t e r p r e t a t i o n .
JA M E S  L. F A U R O T —J im  is a  n a t i v e  o f  t h e  D a i r y  S t a t e  o f  W i s c o n s i n  a n d  is 31 y e a r s  o l d .  H e  r e c e i v e d  
his B.S.F.  h e r e  a t  M o n t a n a  in 1 9 4 9 ,  a n d  d i d  g r a d u a t e  w o r k  h e r e  in 1 9 5 0  a n d  1 9 5 1 .  H e  h a s  a l s o  
s p e n t  t h r e e  y e a r s  in t h e  Air  F o r c e  in E n g l a n d  a n d  G e r m a n y .  J i m  s p e n t  t h e  s u m m e r  o f  1 9 4 6  a s  a n  
e n g i n e e r i n g  a i d  f o r  t h e  USFS , a n d  in ' 4 7  w a s  o n  a  s u r v e y  c r e w  in M c N a r y ,  A r i z o n a ,  f o r  t h e  S o u t h ­
w e s t  L u m b e r  Mil ls ,  Inc.  In 1 9 4 8  h e  s p e n t  t h e  s u m m e r  a s  a  c r u i s e r  f o r  J .  N e i l s  L u m b e r  C o . ,  L ib b y ;  
w o r k e d  o n  t i m b e r  s a l e s  f o r  t h e  U S F S  f r o m  J u n e ,  1 9 4 9 ,  t o  D e c e m b e r ,  1 9 4 9 ,  a t  T r o u t  C r e e k ,  M o n t a n a ,  
a n d  vyas l o g g i n g  e n g i n e e r  fo r  t h e  E. L. J o h n s o n  L o g g i n g  C o . ,  T u s c o r ,  M o n t a n a ,  f r o m  M a y  to  N o v e m ­
b e r ,  1 9 5 0 .  In 195 1 a n d  1 9 5 2 ,  J im  w a s  b a c k  a t  M S U  a s  a n  i n s t r u c t o r  in f o r e s t  e n g i n e e r i n g .  H e  le f t  
t h e  F o r e s t r y  S c h o o l  t o  g o  to  M e d f o r d ,  O r e g o n ,  a s  d i s t r i c t  e n g i n e e r  o n  t h e  M e d f o r d  F o r e s t  Dis tr i ct .  
J im  is h a p p i l y  e n j o y i n g  t e a c h i n g ,  b u t  d o e s  h o p e  t o  t a k e  t i m e  o u t  f o r  h i s  M a s t e r s  in l o g g i n g  e n g i ­
n e e r i n g  a t  e i t h e r  W a s h i n g t o n  o r  O r e g o n  S t a t e .  S o m e d a y  h o p e s  t o  g e t  h is  P h . D . — p r o b a b l y  in e c o l o g y .
D O N  M. D R U M M O N D — D o n  w a s  b o r n  o n  t h e  H o p i  I n d i a n  R e s e r v a t i o n  in  A r i z o n a  a n d  d i d  h i s  e a r l y  
g r o w i n g  u p  in n o r t h e r n  I d a h o  u n t i l  h i s  s e n i o r  y e a r  in h i g h  s c h o o l .  H e  f i n i s h e d  h i s  l a s t  y e a r  o f  h i g h  
s c h o o l  a n d  h is  c o l l e g e  w o r k  in U t a h ,  r e c e i v i n g  hi s  B.S.F.  f r o m  U t a h  S t a t e  A g r i c u l t u r a l  C o l l e g e ,  S c h o o l  
o f  F o r e s t r y ,  L o g a n .  In 1 9 3 9  h e  r e c e i v e d  h is  M .F . a t  L o u i s i a n a  S t a t e  U n i v e r s i t y ,  B a t o n  R o u g e .  D o n  is 
m a r r i e d  a n d  h a s  t h r e e  c h i l d r e n .  F o l o w i n g  s c h o o l  h e  w o r k e d  w i t h  t h e  F o r e s t  S e r v i c e  o n  t h e  C a c h e  a n d  
W y o m i n g  N a t i o n a l  F o r e s t  a n d  o n  t h e  U i n t a h  a n d  O u r a y  I n d i a n  R e s e r v a t i o n  in U ' a h .  F r o m  1 9 3 9  
t h r o u g h  1 9 4 2 ,  h e  w a s  a n  i n s t r u c t o r  in f o r e t r y  a t  A r k a n s a s  P o l y t e c h n i c  C o l l e g e ,  R u sse ll v il l e ,  A rk . ,  a n d  
t h r o u g h  1 9 4 3  w a s  a n  i n s t r u c t o r  in a e r i a l  n a v i g a t i o n  a t  T h o m p s o n - R o b b i n s  F i e ld ,  H e l e n a ,  A r k .  F ro m  
1 9 4 3  t h r o u g h  1 9 4 8  h e  w a s  a s s i s t a n t  s t a t e  f i r e  w a r d e n  f o r  t h e  s t a t e  o f  U t a h ,  a n d  f r o m  1 9 4 8  t o  1 9 5 3  
h e l d  t h e  s a m e  p o s i t i o n  p l u s  b e i n g  e x t e n s i o n  f o r e s t e r  in N e v a d a .  A t  p r e s e n t  D o n  h a s  b e e n  t e a c h i n g  
c o u r s e s  a n d  d o i n g  r e s e a r c h  in t h e  f i e l d  f o r  f o r e s t  f i r e  c o n t r o l  in h is  c a p a c i t y  a s  a s s i s t a n t  p r o f e s s o r  
h e r e  a t  M S U .  H e  is p a r t i c u l a r l y  i n t e r e s t e d  in t h e  u s e  o f  t r a c t o r s  a n d  w e a t h e r  i n f l u e n c e s  o n  f i r e  
b e h a v i o r ,  a n d  h o p e s  t o  d o  r e s e a r c h  o n  f i r e  c o n t r o l  p r o b l e m s  in t h e  N o r t h e r n  R o c k y  M o u n t a i n  a r e a .  
A l o n g  w i t h  t h is  w o r k ,  D o n  h o p e s  t o  d e v e l o p  a n  e f f e c t i v e  w a y  t o  t e a c h  f o r e s t  f i r e  c o n t r o l  a s  a  c o u r s e .
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A STUDY OF THE PONDEROSA PINE 
RISK RATING SYSTEM
by JO H N  S. SPENCER, JR.
The western pine beetle  (Dendroctonus brevicomis
Lee.) presents a serious th rea t  to th e  p onderosa  and  
Jeffrey pine stands of the  W estern  United States un­
less control measures a re  taken. Methods for the 
control of this bark  beetle  have  involved many fac ­
tors, a n d  one  method, the po nd erosa  pine risk rating 
system, has been  highly successful in certain portions 
of the country.
The p o nderosa  pine risk rating system is a n  indirect 
method of beetle  control deve loped  in 1937 by the 
U. S. Bureau of Entomology an d  Plant Q ua ran tin e  at 
Berkeley, Calif., working in coopera t ion  with the Cali­
fornia Forest an d  Range Experiment Station. The risk 
rating system involves the removal from a  stand of 
trees those which a re  classified as  being of high 
susceptibility to bark  bee tle  a ttack. Cuttings of this 
type  a r e  called sanita t ion-sa lvage cuts a n d  allow 
rapid  speed  of co ve rag e  of the  affec ted  a r e a  as only 
a  small p e rcen tag e  (approxim ate ly  16 per cent by 
volume) of the s tand is composed of high-risk trees. 
The residual s tand is "b u g -p ro o fe d "  for a n  a v e ra g e  
period of ten years  a f te r  logging by this system.
Studies conducted by the  Berkeley Forest Insect 
Laboratory provide conclusive proof of the  effective­
ness of the system to protect the reserve stand. Re­
sults of these studies showed th a t  a  removal of ab ou t  
16 per  cent of the s tand by volume resulted in a  re­
duction of insect loses by more than 70  per cent over 
a  ten -year  period.
A study conducted by the writer to de termine the 
correlation betw een  ra te  of growth an d  risk classes 
found equally  satisfactory results. It w as lea rned  tha t 
there  is a  significant difference betw een ra te  of 
growth an d  individual risk classes. There is also a 
definite g rada t io n  in growth rates  with risk I trees
THE DEVELOPMENT OF REPRODUCTION 
FOLLOWING A SEED TREE CUTTING OF A 
LARCH STAND IN NORTHWESTERN MONTANA
by WILLIAM J. FREDEKING
Recently the  Northern Rocky Mountain Forest an d  
Range Experiment Station of the U. S. Forest Service 
g a th e re d  d a t a  on s tand developm ent following the 
seed tree  cutting of a  western larch (Larix occidentalis 
Nutt.) stand. The stand under  consideration h ad  been 
logged  by commercial methods in the period  1942 to 
1945. The au thor 's  purpose  w as to  a n a ly z e  the  in­
formation g a th e re d  an d  to determine w hether  a  76  
per cent by volume cutting, without any  s eed b ed  
p rep a ra t io n  or other reproduction considerations, 
would rep roduce  larch as  agains t  its associa te  species.
The analysis  disclosed th a t  seven years  a f te r  log­
ging the  a r e a  w as only 49  per cent stocked to all re ­
production. This included reproduction on the  a r e a  
a t  the time of logging a s  well as  reproduction subse­
quent to  the  cutting. An addit ional 10 per cent of 
the  a r e a  w as covered by large  residual trees  and  
considered u nava ilab le  to reproduction. Larch main­
ta ined  a  slight a d v a n ta g e  in the new s tand  over its 
associate  Douglas fir [Pseudotsuga taxifolds (Poir.) 
Britt],
If the  a t tem pt is to reproduce western larch, the 
productivity o b ta ined  by this method of logging is 
g enera l ly  considered  low. A la rger  residual s tand of 
larch seed trees, some se ed b e d  p rep a ra t io n  favoring 
larch reproduction, or both a p p e a r s  necessary to o b ­
tain satisfactory larch reproduction.
exhibiting the fastest ro te  a n d  risk III a n d  IV the 
poorest.
Thus the ponderosa  pine risk rating system is d e ­
sirable  from a  silvicultural as  well as  an  entomological 
basis an d  satisfies most of the objectives of forest 
m anagem ent .
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ED BARKMAN
Ed h a i l s  f r o m  W a t k i n s  G l e n ,  N .  Y. H e  is a  t i m b e r  
m a n a g e m e n t  m a j o r .  In 195 1 a n d  1 9 5 2 ,  h e  w o r k e d  a t  
t h e  F o r e s t  N u r s e r y  a n d  in 1 9 5 3  w o r k e d  f o r  t h e  c o u n t y  
s u r v e y o r .
DONALD C. CALHOUN
D o n  is a  f o r e s t r y  m a j o r  f r o m  I n g l e w o o d ,  C a l i f .  H e  h a s  
a t t e n d e d  El C a m i n o  C o l l e g e  a n d  U .C.L .A . S i n c e  c o m ­
i n g  h e r e ,  h e  h a s  p l a y e d  a  y e a r  w i t h  t h e  F o r e s t r y  C l u b  
s o f t b a l l  t e a m .  D o n  s p e n t  f o u r  s e a s o n s  o n  t h e  S e q u o i a  
N a t i o n a l  F o r e s t  d o i n g  K.V. ,  f i r e  g u a r d ,  a n d  s u p p r e s ­
s io n  c r e w  f o r e m a n .
GEORGE A. DEVAN
A r a n g e  m a n a g e m e n t  m a j o r  f r o m  M i s s o u l a ,  G e o r g e  
s p e n t  h is  s u m m e r  o f  '51  w o r k i n g  f o r  t h e  I d a h o  Fish 
a n d  G a m e  D e p t . - F i s h e r i e s  D iv i s io n .  In 1 9 5 2 ,  h e  
w o r k e d  o n  t h e  T o n g a s  N a t i o n a l  F o r e s t  in A l a s k a .  In 
1 9 5 3 ,  h e  w o r k e d  a t  Lo lo  R. S.  d o i n g  f i r e  f i g h t i n g .
JACK M. DOLLAN
J a c k  is a n o t h e r  t i m b e r  m a n a g e m e n t  m a j o r  a n d  h a i l s  
f r o m  M i s s o u l a .  H e  is a  m e m b e r  o f  t h e  F o r e s t r y  C l u b  
a n d  a  m e m b e r  o f  D r u i d s  f o r  2 y e a r s .  S e r v e d  a s  t r e a s ­
u r e r  o f  F o r e s t r y  C l u b  h is  s e n i o r  y e a r ;  a l s o  a s s i s t e d  
w i t h  F o r e s t r y  Bal l  f i n a n c e s .  J a c k  h a s  s p e n t  3  s e a s o n s  
o n  t h e  P o w e l l  R a n g e r  D is tr i c t ,  Lo lo  N .  F. , a s  f i r e  c o n ­
t ro l  a i d e  a n d  t i m b e r  a i d e  d o i n g  c r u i s i n g ,  s c a l i n g  a n d  
s p r u c e  b e e t l e  d e t e c t i o n  w o r k .
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RICHARD A. FAUROT
R i c h a r d ,  a  t i m b e r  m a n a g e m e n t  m a j o r  f r o m  St .  C r o i x  
Fa lls ,  W is . ,  is a  m e m b e r  o f  t h e  F o r e s t r y  C l u b ,  a n d  h a s  
s e r v e d  a s  a s s i s t a n t  c h a i r m a n  o f  t h e  e x h i b i t i o n  r o o m  
c o m m i t t e e  o f  t h e  F o r e s t e r ' s  Ba l l .  H e  h a s  a l s o  s e r v e d  
o n  t h e  w o o d  b u t c h e r ' s  c o m m i t t e e  a n d  in 1 9 5 3  w a s  t h e  
e d i t o r  o f  t h e  K a im in .  H e  is a  m e m b e r  o f  S c a b b a r d  a n d  
B l a d e  a n d  i n t r a - m u r a l  f o r e s t r y  ski  t e a m .  In 1 9 5 0 ,  h e  
w o r k e d  w i th  t h e  B.R.C. o n  t h e  C a b i n e t  N .  F. In 1 9 5 1 ,  
h e  w o r k e d  in t h e  mill a t  t h e  L inco ln  L u m b e r  C o . ,  a n d  
1 9 5 2 - 5 3  s a w  h im  a s  a  s m o k e j u m p e r  o u t  o f  M is s o u l a .
FRANK A. FOWLER
F r a n k  h a i l s  f r o m  L a n h a m ,  M d .  W h i l e  h e r e  a t  M S U  h e  
h a s  s e r v e d  a s  b u l l  c o o k  in t h e  F o r e s t r y  C l u b ,  a  m e m ­
b e r  o f  Fhi S i g m a ,  a n d  p r e s i d e n t  o f  W e s l e y  F o u n d a t i o n .  
H e  h a s  a l s o  p l a y e d  s o f t b a l l ,  b a s k e t b a l l  a n d  v o l l e y b a l l .  
His s u m m e r  w o r k  c o n s i s t s  o f  a  y e a r  o f  r a n g e  r e s e a r c h  
in M i l e s  C i ty  a n d  t w o  y e a r s  a s  a  s m o k e j u m p e r .  F r a n k  
is a  t i m b e r  m a n a g e m e n t  m a j o r .
DAVID A. GRAHAM
A n o t h e r  t i m b e r  m a n a g e m e n t  m a j o r  f ro m  M is s o u l a ,  
D a v e  h a s  b e e n  a c t i v e  in F o r e s t r y  C l u b  a n d  h e l p e d  o n  
F o r e s t e r ' s  Ba l l .  H e  is a  m e m b e r  o f  L a m b d a  C h i  A l p h a  
a n d  t h e  A i r  F o r c e  R e s e r v e .  H e  is a l s o  o n  t h e  h o n o r  
ro ll .  T h e  s u m m e r  o f  1 9 4 5  h e  s t a r t e d  w o r k i n g  o n  t h e  
St.  J o e  N .  F. w i t h  t h e  B.R.C. a n d  h a s  w o r k e d  t h e r e  
s in c e ,  e x c e p t  t h e  f a l l  o f  ' 4 9  w h e n  o n  t h e  C a b i n e t  N .  F.
PHILIP C. HANSON
Phi l  is a  t i m b e r  m a n a g e m e n t  m a j o r  f r o m  M i s s o u l a .  He  
w a s  a c t i v e  in F o r e s t r y  C l u b ,  a s  c h a i r m a n  o f  g y m  d e c ­
o r a t i o n  o n  F o r e s t e r ' s  Bal l  f o r  3  y e a r s  a n d  b u s i n e s s  
m a n a g e r  o f  K a im in  f o r  3  y e a r s .  Hs is a n  a c t i v e  s k i e r ,  
a n d  a l s o  a  m e m b e r  o f  D r u i d s .  In 1 9 5 0 ,  h e  w o r k e d  o n  
t h e  S a l m o n  N .  F., in 195 1  a n d  1 9 5 3  o u t  o f  M c C a l l ,  
I d a h o  a s  a  s m o k e j u m p e r ,  a n d  1 9 5 2  w o r k e d  o n  t h e  
B oise  N .  F. w i t h  t h e  I d a h o  T i m b e r  S u r v e y .
ELBERT B. HILL
A f o r e s t  m a n a g e m e n t  m a j o r  f r o m  C h a m p i o n ,  N e b . ,  
E l b e r t  w a s  a  m e m b e r  o f  F o r e s t r y  C l u b  a n d  h e l p e d  o n  
F o r e s t e r ' s  Ba ll .  In 1951 h e  w o r k e d  w i t h  t h e  U S F S  in 
K i n g s to n ,  I d a h o ,  a s  a  h e a d q u a r t e r s  g u a r d .  In 1 9 5 2  
h e  w a s  t h e r e  a g a i n  a s  h e a d  s c a l e r  o n  t i m b e r  s a l e  t o  
O h i o  M a t c h  C o .  1 9 5 3  s a w  h im  w o r k i n g  a t  H a n s o n ' s  
C o n o c o  s t a t i o n  a n d  d e a r  o l d  M S U .
DICK JOY
Dick  c o m e s  f r o m  A l e x a n d r i a ,  V a . ,  a n d  is a  r a n g e  
m a n a g e m e n t  m a j o r .  H e  a t t e n d e d  S a n  F r a n c i s c o  S t a t e  
C o l l e g e  in  1 9 4 9 - 5 0 .  H e  w a s  a c t i v e  in F o r e s t r y  C l u b ,  
s e r v i n g  a s  p r o p e r t y  m a n a g e r ,  a s s i s t a n t  t r e a s u r e r  a n d  
t r e a s u r e r .  A l s o  w o r k e d  o n  F o r e s t e r ' s  Ba l l .  Dick  is a  
m e m b e r  o f  D r u i d s ,  S c a b b a r d  a n d  B l a d e ,  P e r s h i n g  
Rif les a n d  S i g m a  C h i .  W a s  a l s o  o n  F o r e s t r y  C l u b  b o w l ­
i n g  t e a m .  H e  s p e n t  a  s e a s o n  o n  P l u m e s  N .  F. w i t h  
B.R.C. a n d  t h r e e  s e a s o n s  o n  B e a v e r h e a d  N .  F. a s  
h e a d q u a r t e r s  g u a r d  a n d  a l t e r n a t e  r a n g e r .
FAY KISER
F a y  is a  t i m b e r  m a n a g e m e n t  m a j o r  f r o m  L o n v ie w ,  W n .  
A n  a c t i v e  m e m b e r  o f  F o r e s t r y  C l u b ,  F a y  w a s  p r e s i d e n t  
o f  D r u i d s ,  o n  t h e  a t h l e t i c  b o a r d  o f  t h e  c l u b ,  a n d  h a s  
w o r k e d  o n  F o r e s t e r ' s  Ba l l .  H e  w a s  a c t i v e  in s o f t b a l l  
a n d  t o u c h b a l l .  In 1 9 5 0 ,  h e  w o r k e d  in  a  s a w m i l l  in 
M i s s o u l a ,  1951  a s  a  c a r p e n t e r ' s  h e l p e r ,  1 9 5 2  h e  s c a l e d  
fo r  t h e  US FS , a n d  in 1 9 5 3  w o r k e d  o n  s c h o o l  f o r e s t .
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JO HN  H. LOWELL
J o h n  h a i l s  f r o m  S i o u x  Fa lls ,  S.  D.,  w h e r e  h e  a t t e n d e d  
S o u t h  D a k o t a  S t a t e  C o l l e g e  in 1 9 5 0 .  J o h n  is a  t i m b e r  
m a n a g e m e n t  m a j o r .  H e  w a s  a c t i v e  in F o r e s t r y  C l u b  a s  
C h i e f  P u s h  f o r  t h i s  y e a r ' s  F o r e s t e r ' s  Ba l l .  H e  w a s  v ice  
p r e s i d e n t  o f  D r u i d s  a n d  a  m e m b e r  o f  W e s l e y  F o u n d a ­
t i o n  a n d  a  t a l e n t e d  s q u a r e  d a n c e  m e m b e r  o f  Roy- 
a l e e r s .  H e  s p e n t  t h e  s u m m e r s  o f  1 9 5 2 - 5 3  w o r k i n g  o u t  
o f  M is s o u l a  a s  a  s m o k e j u m p e r .
BARTLETT McNAMEE
B a r t l e t t  c o m e  f r o m  S c a r s d a l e ,  N .  Y., a n d  is a  t i m b e r  
m a n a g e m e n t  m a j o r .  H e  w a s  a c t i v e  in F o r e s t r y  C l u b  
a n d  s e r v e d  a s  c h a i r m a n  a n d  a d v i s o r  o n  g y m  d e c o r a ­
t i o n s  c o m m i t t e e  f o r  F o r e s t e r ' s  B a l l .  H e  is a  m e m b e r  of 
A l p h a  Phi O m e g a ,  Phi D e l t a  T h e t a ,  a n d  w a s  o n  Fros h 
f o o t b a l l .  In 1 9 5 0  h e  w o r k e d  o n  N e z  P e r c e  N .  F.; 1 9 5 1 ,  
m ai l  c a r r i e r  in S c a r s d a l e ,  a n d  1 9 5 2 - 5 3  w o r k e d  o n  St. 
J o e  w i t h  r o a d  l o c a t i o n  a n d  t i m b e r  m a n a g e m e n t .
DANIEL J. O'ROURKE
A n o t h e r  r a n g e  m a n a g e m e n t  m a j o r ,  D a n  h a i l s  f ro m  
S a n t a  B a r b a r a ,  C a l i f .  H e  w a s  d o o r w a y  c h a i r m a n  a n d  
a d v i s o r  o n  F o r e s t e r ' s  Ball  f o r  f o u r  y e a r s .  A n  a c t i v e  
m e m b e r  o f  F o r e s t r y  C l u b ,  h e  s e r v e d  a s  s p r i n g  h ik e  
c h a i r m a n  o n e  y e a r  a n d  c h i e f  c o o k  f o r  t h r e e  y e a r s .  D a n  
is a  m e m b e r  o f  D r u i d s .  H e  s p e n t  t w o  s e a s o n s  in M is ­
s o u l a  a s  a  s m o k e j u m p e r .  T h e  p a s t  y e a r  h e  w a s  a s s i s t ­
a n t  r a n g e r  o n  A n a c o n d a  D is tr i c t  o f  D e e r l o d g e  N .  F.
JAMES A. PFUSCH
J a m e s  h a i l s  f r o m  V a l l e y  C i ty ,  N .  D.,  a n d  in 1 9 4 9 - 5 0  
a t t e n d e d  S t a t e  T e a c h e r s  C o l l e g e  t h e r e .  H e  is a  t i m b e r  
m a n a g e m e n t  m a j o r .  J i m  h a s  b e e n  v i c e  p r e s i d e n t  o f  
F o r e s t r y  C l u b  a n d  c h a i r m a n  o f  g y m  a n d  b a r  d e c o r a ­
t i o n s  f o r  F o r e s t e r ' s  Ba l l .  A l s o  a  m e m b e r  o f  " O l d  F o r ­
e s t e r ' s  Q u a r t e t " ,  a n d  i n t r a - m u r a l  s w i m m i n g .  H e  c r u i s e d  
t i m b e r  f o r  J .  N e i l s  in 1 9 5 2  a n d  w a s  d i t p a t c h e r  o n  t h e  
Lewis a n d  C l a r k  N .  F. in 1 9 5 3 .
HENRY J. PISSOT
H e n r y  is a  f o r e s t  m a n a g e m e n t  m a j o r  f r o m  B u t te .  H e  is 
m a r r i e d  a n d  h a s  c h i l d r e n .  H e  h a s  w o r k e d  f o r  N o r t h e r n  
R o c k y  M o u n t a i n  F o r e s t  a n d  R a n g e  E x p e r i m e n t  S t a ­
t i o n .  D id  t i m b e r  s u r v e y  in  I d a h o  a n d  M o n t a n a  in 
1 9 5 1 - 5 2 - 5 3 .  S u m m e r  o f  1 9 5 4 ,  h e  p r e p a r e d  a  r e p o r t  
e n t i t l e d :  " F o r e s t  R e s o u r c e s  o f  N o r t h  I d a h o . "
MARTIN E. REED
M a r t i n  is a n o t h e r  t i m b e r  m a n a g e m e n t  m a j o r  f r o m  M is ­
s o u l a .  H e  is a  m e m b e r  o f  F o r e s t r y  C l u b ,  s e r v e d  o n  t h e  
l o a n  f u n d  c o m m i t t e e ,  a n d  w a s  s e n i o r  r e p r e s e n t a t i v e  t o  
e x e c u t i v e  b o a r d .  H e  w a s  c h a i r m a n  o f  c h o w  c o m m i t t e e  
1 9 5 3  a n d  1 9 5 4  F o r e s t e r ' s  Ba l l ,  a n d  a l s o  a  m e m b e r  of  
D r u i d s .  W a s  o n  F o r e s t r y  b o w l i n g  t e a m  his f o u r t h  y e a r .  
In 1 9 5 1 5 2 - 5 3  w o r k e d  f o r  N o r t h e r n  R o c k y  M o u n t a i n  
F o r e s t  a n d  R a n g e  E x p e r i m e n t  S t a t i o n  E c o n o m ic  S u r v e y .
IPf i
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GEORGE E. STONE
G e o r g e  w a s  a c t i v e  in F o r e s t r y  C l u b ,  w a s  c o o k  his l as t  
y e a r ,  a n d  h e l p e d  o u t  o n  F o r e s t e r ' s  Ba ll .  H e  is a  m e m ­
b e r  o f  D r u i d s  a n d  " O l d  F o r e s t e r ' s  Q u a r t e t . "  H e  w a s  a  
m e m b e r  o f  c a m p u s  g r o u n d s  c o m m i t t e e .  H e  is a  t i m b e r  
m a n a g e m e n t  a n d  u t i l i z a t i o n  m a j o r ,  h a i l i n g  f r o m  Mis­
s o u l a .  H e  S p e n t  t h r e e  s e a s o n s  o n  F l a t h e a d  N .  F. d o i n g  
t i m b e r  s a l e  w o r k  a n d  a s s i s t a n t  d i s p a t c h e r .
MONTE SUPOLA
M o n t e  is a  r a n g e  m a n a g e m e n t  m a j o r  f r o m  P o m p e y ' s  
F i l l a r ,  M o n t .  W o r k e d  o n  F o r e s t e r ' s  Ba ll  a n d  h a s  b e e n  
o n  V a r s i t y - F r e s h m a n  f o o t b a l l ,  a n d  i n t r a - m u r a l  s o f t b a l l .  
H e  w a s  l o o k o u t  in 1 9 5 1 ,  c a r p e n t e r  in 1 9 5 2 ,  a n d  w a s  
h e a d q u a r t e r s  g u a r d  a t  W i s d o m  in 1 9 5 3 .
WILLIAM M. TALIAFERRO
Bill is a  f o r e s t  m a n a g e m e n t  m a j o r  f r o m  B a r t l e s v i l l e ,  
O k l a .  H e  a t t e n d e d  U. o f  T u l s a  a  y e a r  b e f o r e  c o m i n g  
h e r e .  H e  w o r k e d  o n  F o r e s t e r ' s  Ball  a n d  in c h a r g e  o f  
l a y o u t  f o r  1 9 5 3  K a im in .  H e  is a  m e m b e r  o f  W e s l e y  
F o u n d a t i o n .  H e  w a s  w i t h  B.R.C. o n  t h e  C l e a r w a t e r  
N .  F. in 1 9 5 0 ,  o n  f i r e  c r e w  o n  C o e u r  d ' A l e n e  in 1 9 5 1 ,  
b r u s h  d i s p o s a l  a t  K i n g s to n  in 1 9 5 2 ,  a n d  t i m b e r  m a r k ­
i n g  a t  K i n g s to n  in 1 9 5 3 .
ROBERT H. WALKUP
B o b  is a  f o r e s t  m a n a g e m e n t  m a j o r  f r o m  H a y w a r d ,  
C a l i f . ,  a t t e n d i n g  U. o f  C a l i f ,  b e f o r e  c o m i n g  h e r e ,  
w h e r e  h e  w a s  o n  t h e  G l e e  C l u b  a n d  V a r s i t y  w r e s t l i n g .  
H e  s p e n t  t w o  s e a s o n s  o n  B.R.C.,  t w o  a s  F .C .A .  o n  t h e  
St .  J o e ,  a n d  f o u r  a s  s m o k e j u m p e r  in M is s o u l a .
JAMES H. WHITE
J i m  is a  f o r e s t  m a n a g e m e n t  m a j o r  f r o m  G r e a t  N e c k ,  
N .Y . H e  is a  m e m b e r  o f  F o r e s t r y  C l u b  a n d  a c t i v e  w i th  
F o r e s t e r ' s  Ba l l .  J im  w o r k e d  t w o  s e a s o n s  o n  K a n i k s u  
N .  F., a n d  o n e  s e a s o n  o n  Lo lo  N .  F. in f i r e  s u p p r e s s i o n  
w o r k ,  c r u i s i n g ,  a n d  s c a l i n g .
HARRY S. WOFFENDEN
A t i m b e r  m a n a g e m e n t  m a j o r ,  H a r r y  h a i l s  f r o m  E u r e k a ,  
M o n t a n a .  H e  is a  m e m b e r  o f  F o r e s t r y  C l u b  a n d  l ikes  
h u n t i n g  a n d  f i s h i n g .  In 1 9 5 1 - 5 2 ,  h e  w o r k e d  f o r  J .  
N e i l s  L u m b e r  C o .  a s  c r u i s e r  a n d  r o a d  l o c a t i o n .
GERALD G. WRIGHT
J e r r y  is a  t i m b e r  m a n a g e m e n t  m a j o r  f r o m  R i p o n ,  W is .  
A t t e n d e d  M ic h .  T e c h .  a n d  R i p o n  C o l l e g e  b e f o r e  c o m i n g  
h e r e .  H e  w a s  p r e s i d e n t  o f  F o r e s t r y  C l u b ,  s e r v e d  o n  
d o o r w a y  c o m m i t t e e ,  a n d  a d v i s o r  f o r  F o r e s t e r ' s  Ba ll .  
H e  is a  m e m b e r  o f  D r u i d s ,  a n d  S i l e n t  S e n t i n e l  his 
f o u r t h  y e a r .  H e  w a s  a l s o  in i n t r a - m u r a l  s p o r t s .  W o r k e d  
o n  B.R.C.  in 1 9 4 9 - 5 0 ,  D iv i s io n  F o r e s t  P a t h o l o g y  in  Mis ­
s o u l a  in 1 9 5 1 - 5 2 ,  a n d  J .  N e i l s  L u m b e r  C o .  in 1 9 5 3 .
Some Sampling Techniques
(Continued from P ag e  5)
by the experienced interpreter a n d  will, in a d ­
dition, have the o ther  a d v a n ta g e s  of better  
detail for o ther determinations. Few photo­
g rap h ers  can successfully expose  g o o d  infra­
red, primarily due  pe rhap s  to  inexperience as 
well as  the  fact tha t  most aeria l  cam eras  a re  
not corrected from the  s tan d a rd  m anufacturers  
calibration for the exposing of panchrom atic  
film.
Photographs exposed a t  lower elevations 
than 1:12000 (1000 feet per  inch) do  not re­
veal such addit ional information to the forest 
interpreter to  be  of significant economic value 
to w arran t  the additional cost of flying. C on­
versely, photos a t  scales smaller th an  1:12000 
do  significantly d ecrease  the information avail­
a b le  to the  in terpreter to  w a rra n t  the  expense  
a t  1:12000. Such photographic  cov erage  varies 
from lVftc to 3c per a c re  depend ing ,  of course, 
upon the  difficulty or risk of the contractor in 
complying with the specifications.
2. METHODS OF SAMPLING
a. Plot Size
O ne  of the  problems faced  in setting up in­
ventory procedures for mature timber s tands is 
the selection of the most efficient size and  
shap e  of plot. A field sam ple of various sizes 
of rec tangular and  circular plots taken  in a 
typical a re a  revealed  experience similar to  tha t 
of Johnson a n d  Hixon.3 The circular plot was 
soon eliminated because  it had  a  higher coef­
ficient of variation a n d  a  circular plot was 
more difficult to  take  in dense brush an d  down 
logs than  a  rec tangu la r  plot which can  be 
run as  a  strip.
The one-half  (Vi) ac re  plot, 1 chain by 5 
chains, w as selected as  the  most efficient plot. 
This decision w as  reach ed  on the  basis of the 
lower coefficient of variation an d  the  fact tha t 
travel conditions in the a r e a  a r e  often e x ­
tremely difficult due  to  brush and  down timber. 
Therefore considerable  time is saved  by ta k ­
ing a  fewer number of la rge  plots over taking 
a  g rea te r  number of smaller plots.
b. Number of Samples Required
The number of plots required in o rde r  to 
meet the  s tand ards  of accuracy  set up by m an ­
ag em e n t  is computed by use of the  following 
formula.4
n =  N x T2 C 2 
N a 2 +  T2 C 2
where
n =  number of plots to be  taken 
N =  total number of possible plots (Area to  be 
sam pled  timber number of p lo ts /acres)
T =  s tand ard  deviation
C =  coefficient of variation (as a  decimal)
a  =  a llow ab le  sampling error (as a decimal)
See  Table 1 for the effects of a re a ,  coef­
ficient of variation, a n d  sampling error on 
sam ple  size.
In Table IA note tha t  once  the  sampling a re a  
reaches 640 acres  a n y  addit ional increase in 
the  size of a r e a  does  not materially affect the 
number of plots taken . Also note how radically 
the  percent of cruise increases as the  a re a  
drops below 640  acres  in o rd e r  to maintain 
the  given standards.
Tables IB, 1C, an d  ID dem ons tra te  the  grea t  
influence of coefficient of variation on the 
num ber of plots required  to maintain the  sam ­
pling error of plus or minus 1 0% . Reducing 
variation by finer stratification of the  timber 
s tands is a p p a re n t ly  the  only practical means 
of reducing the required  number of plots.
Table IE shows the trem endous  reduction in 
the  required num ber of plots achieved by in­
creasing the  a l low ab le  sampling error.  The 
practicality of this m eans  is quite limited.
In Table IF it is seen that ,  in larger a c re ­
ag es ,  the size of the  plot do es  not materially 
influence the num ber of plots required. How­
ever, experience  has indicated th a t  a t  least 
on the coastal a r e a  of the  Olympic Peninsula, 
the coefficient of variation of a  1 /5  ac re  rec­
tan g u la r  plot will usually be  a b o u t  2 0 %  higher 
than  tha t  for a  one-half  O/2) a c re  rec tangular  
plot which will appro x im a te ly  d o u b le  the  num­
b er  of plots required. Because of the difficulty 
of field travel in th a t  a r e a  this is a  very im­
p ortan t factor to  consider.
c. Distribution of the  Sam ple
In o rder  to  be  re liable  a sam ple  must be 
representative. It should also be  a  random 
sam ple. However, m any  believe th a t  the  a p p l i ­
cation of sound judgm ent to  the  problems of 
taking the  sam ple  will give results more ac ­
cu ra te  th an  those o b ta in ed  by a  purely r a n ­
dom sample.
The stratified a r e a  is divided into a suffi­
cient number of blocks to  assure a  re p resen ta ­
tive distribution of the sample. The plots are  
app o r t io ned  to these blocks in proportion to 
the p e rcen tage  of the  m erchan tab le  a r e a  in 
the block. These plots in each  block a re  a p ­
portioned am o ng  the various m erchan tab le  tim­
b e r  types  in proportion to  the  p e rcen tag e  of 
a r e a  of each  ty pe  in the m erchan tab le  a re a  
of the  block.
Next the  a r e a  is m arked  into ten (101 acre  
squares  a n d  num bered  across the top  and  
dow n the side. Using a  ta b le  of random  num­
bers  select the location of the  plot.
(Continued on P age  22)
3  F l o y d  A.  J o h n s o n  a n d  H o m e r  J .  H i x o n .  " T h e  M o s t  E f f i c ie n t  S i z e  
a n d  S h a p e  o f  P lo t  t o  U s e  f o r  C r u i s i n g  in O l d  G r o w t h  D o u g  a s  
Fir  T i m b e r . "  J o u r n a l  o f  F o r e s t r y .  J a n . ,  1 9 5 2 ,  p p .  1 7 -2 0 .
4  T i m b e r  C r u i s i n g .  G i r o r d  a n d  G e v o r k i a n t z .
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E x e c u t i v e  B o a r d
Bock  r o w ,  l e f t  t o  r i g h t :  Lew F o s t e r ,  v i ce  p r e s i d e n t ;  T e d  R e i g e r ,  K a im in  p h o t o  e d i t o r ;  J a c k  H a u t z i n g e r ,  
Ka im in  b u s i n e s s  m a n a g e r ;  Bill T a l i a f e r r o ,  p r o p e r t y  m a n a g e r ;  G e n e  K u h n s ,  v ice  p r e s i d e n t  o f  c o n c l a v e ;  
Dick  J o h n s o n ,  s o p h o m o r e  d e l e g a t e ;  Z a n e  S m i t h ,  K a i m i n  e d i t o r ;  D a v e  O w e n ,  a s s i s t a n t  t r e a s u r e r ;  L a r r y  H e l w i g ,
S e n i o r  a t h l e t i c  m a n a g e r .
F r o n t  r o w ,  l e f t  t o  r i g h t :  J o h n  Lo w el l ,  c h i e f  p u s h ;  J a c k  D o l l a n ,  t r e a s u r e r ;  J e r r y  W r i g h t ,  p r e s i d e n t ;  Bill 
O v e r d o r f f ,  s e c r e t a r y ;  J o e  M e u c h e l ,  c o n s e r v a t i o n  o f f i c e r .
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S e n i o r s , .
B a c k  r o w ,  l e f t  t o  r i g h t :  Bill T a l i a f e r r o ,  Bill O v e r d o r f f ,  Dick  J o y ,  G e n e  K u h n s ,  Phi l  H a n s o n ,  J im  P f u s ch ,  J o h n  Low ell
F r o n t  r o w ,  l e f t  t o  r i g h t :  F a y  Kiser,  M a r t y  R e e d ,  D a n  O ' R o u r k e ,  F r a n k  F o w le r ,  Dick  F a u r o t ,  L a r ry  H e l w i g
J u n i o r s . . .
B a c k  r o w ,  l e f t  t o  r i g h t :  
M i d d l e  r o w ,  l e f t  t o  r ig h t :
F r o n t  r o w ,  l e f t  t o  r i g h t :
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T e d  R e i g e r ,  P e t e  S t o f l e ,  L ew F o s t e r ,  J o h n  H o l d e n ,  B o b  P o o l e ,  A d r i a n  G r i l l
R a l p h  J a s z k o w s k i ,  R a l p h  E m e r s o n ,  J im  E c k l a n d ,  A d r i a n  S w e n s o n ,  Al K e l le y ,  B o b  G r e e n a n
B u d  H a n s o n
J a c k  H a u t z i n g e r ,  B o b  M o o r e ,  J a c k  C h a m b e r l i n ,  D a v e  O w e n ,  D o n  W i l l i a m s ,  J o e  M e u c h e l
S o p h o m o r e s  .
B a c k  r o w ,  l e f t  t o  r i g h t :
M i d d l e  r o w ,  l e f t  t o  r i g h t :  
F r o n t  r o w ,  l e f t  t o  r i g h t :
K e l s e y  S m i t h ,  B a r n e y  S e d l a c e k ,  Dick  J o h n s o n ,  J e a n  C a m p b e l l ,  Dick  S a n d m a n ,  J o a n n e  G o l d e n ,  
A r n e  R o y c e ,  H a r l a n  H a y e s ,  P e t e  L e v e q u e
Tom  P a t t e r s o n ,  G e o r g e  G r a n d y ,  D a n  D a n i e l s ,  P a t  R y a n ,  J e r r y  O m u n d s o n ,  G a r y  S e i tz  
( k n e e l i n g ) :  G r e g  E i l e r m a n
Ken C a r d w e l l ,  J im  M cL a in ,  Al C r o z e r ,  J a c k  P h e l p s ,  P e t e  H e i n z ,  D a l  J o h n s o n
F r e s h m e n  . . .
B a c k  r o w ,  l e f t  t o  r i g h t :  S o n n y  C l a r k ,  D o n  M o r r i s s e y ,  C a r l  N e u f e l d e r ,  J a c k  H o f f m a n ,  Ed B l o e d e l ,  C h a r l e s  T h o r s e n ,
W a y n e  T o d g e y
M i d d l e  r o w ,  l e f t  t o  r i g h t :  W h i t n e y  S c h m i t t ,  Al M o r r i s ,  J o e  D u f t ,  Rich G i b s o n ,  Tom  K o v a l ic k y
F r o n t  r o w ,  l e f t  t o  r i g h t :  J im  P f a d t ,  G e o r g e  A r n o l d ,  J o h n  G a l e a ,  M a r y  M e a g h e r ,  J a n  D i c k e y ,  J o h n  P i n t e r
RALPH JASZKOWSKI won this y ear 's  Silas Thompson, Jr., 
A ward, given each  y ea r  to a  junior in the  Forestry Club, 
for his outs tanding curricular a n d  extra-curricular activities 
during his sophom ore year.
This $150 .00  scholarship is given by Dr. a n d  Mrs. 
Thompson each  y ea r  in honor of their son, Silas, who 
died in the  Man Gulch fire of 1949.
GEORGE STONE was the  recipient o f  the  1953 Alumni Award. This aw a rd  of $25.00 
is given to  the  outstanding junior in forestry eac h  year ,  a t  the  annual a w a rd s  convocation.
M o n t a n a  D r u i d s . . .
The M ontana  Druids is a n  honor society 
whose primary function is service. Its o b ­
jectives a re  to foster better understanding 
and  relationships between the  students and  
faculty, the school a n d  the  Forestry Club, 
and  and  the students a n d  school alumni. 
The membership is composed of forestry 
upperclassmen who have proven their ability 
and  desire to  promote these interests. New 
members a re  selected by th e  active mem­
bers each  autum n an d  winter quar te r ."
T o p  t o  B o t to m :  D a v e  K a u f f m a n ,  J o e  M e u c h e l ,  Dick  
F a u r o t ,  J e r r y  W r i g h t ,  J a c k  C h a m b e r l i n ,  B o b  G r e e n a n ,  
F r a n k  K i r s t e n ,  F a y  C l a r k ,  F a y  K ise r ,  J o h n  L ow el l ,  Bill 
O v e r d o r f f ,  Phi l  H a n s o n ,  D ick  J o y ,  M e l  M o r r i s .
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Field Trip Time for Foresters a n d  Range Men a t  MSU
S p r i n g  R a n g e  Tr i p  .
The 1953 Spring Range M an ag em en t Trip started  
out from Missoula a t  7-.30 a.m. W edn esd ay ,  April 29, 
with Professor Mel Morris leading a  pack of seven 
seniors. The work of cooking, dishwashing and  the 
writing of the journal, daily log, an d  all technical 
write-ups was divided am ong the fellows a n d  Mel.
A few stops w ere m ad e  the first d a y  consisting 
mostly of taking in the  vegeta tive types, t h e  boys 
"f ree - lo aded "  tha t  night a t  the expense  of Jack 
(Pancho) Royle's father-in-law.
Through N e v a d a  studying Halogeton a n d  its con­
trol and  other salt deser t  types,- across the  G rea t  
Basin country an d  through th e  Mojave Desert, with 
stops m ade  to  key out and  study the  various desert 
plants.
Into Arizona, Mexico, and  then back  to the  U.S.A., 
observing range  types, w a te r  control an d  use, an d  
rang e  m anagem ent.
At the  Sierra Ancha Experiment Station the  crew 
studied w atershed m anagem ent  an d  observed dif­
ferent soil types an d  their erosion potential.  At the 
Fort Valley Experiment Station the  boys observed 
both forest a n d  ran g e  m anagem ent.
Into G ran d  C anyon  an d  th rough Zion National 
Park for two days  of re laxation. Not much to  do  
but lots of scenery.
Back a g a in  on the ro ad  a n d  last major stop was 
m ad e  a t  the United S tates S heep  Station, Dubois, 
Idaho. Here they w ere  lectured a b o u t  a n d  studied 
sheep  breed ing  an d  m anag em en t,  a n d  sagebrush 
ran g e  m anagem ent.
After traveling for 31 d ays  a n d  over 4 ,600 miles, 
the "bucket-o-bolts" cam e chugging into Missoula 
with the entire crew intact. The seniors' only comment 
upon em erging from the  truck w as  th a t  they  hoped  
they w ould  be ab le  to  rem em ber all they h a d  seen. 
For truly it h ad  been  an  enlightening, mem orable ,  
a n d  en joyab le  trek.
Left  o r  r i g h t :
D o n  L a n t z ,  M e l  M o r r i s ,  B o b  
L a k e ,  J a c k  R o y l e ,  J e r r y  S t e r n ,  
D o y n e  T a n k ,  C l a r e n c e  A l m e n  
a n d  Ed B u r r o u g h s .
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G y p o  t i e  mill  n e a r  R e x f o r d ,  M o n t a n a
L a n d l u b b e r s  f i n d  t h e  P a c i f i c  O c e a n  
n e a r  O t i s ,  O r e g o n
E m b a r k i n g  o n  t h e  1 9 5 3  c o a s t  t r i p ,  
M a r c h  2 3  t o  A p r i l  5
In C r o w n  Z e l l e r b a c h  P u l p  Mill ,  
C a m a s ,  W a s h i n g t o n
L o a d i n g  a t  P o t l a t c h  F o r e s t s  C a m p  4 4 ,  
A v e r y ,  I d a h o
C h a r l e s  K n u t s o n ,  Dick  H a n s e n ,  A l l e n  
H e a r s t  a n d  A r n e  J a c o b s o n  in a  
s n o w b a n k  a t  A v e r y ,  I d a h o
S p r i n g  S i l v i c u l t u r e  T r i p . . .
The '53 Spring Silviculture trip b e g a n  by the  seniors a ttend ing  the fifteenth annua l 
Intermountain Logging Conference held in Spokane, W ashington, March 24.
The two questions discussed tha t d a y  were: How can the  timber industry and  
public agencies  work most cooperatively to solve their mutual problem in securing 
the  developm ent and  use of public timber lands?; an d ,  can the logger construct, design, 
a n d  maintain private roads  and  bridges to recognized s tan dard s  a t  minimum costs? 
The seniors ga in e d  much valuab le  knowledge in this one -day  meeting, but a t  6:00 p.m. 
w ere g la d  to adjourn  to the mezzanine an d  enjoy the cocktail hour.
In Avery, Idaho, the boys observed road  construction a n d  then on to  the Potlatch 
mill of Lewiston. Here the pulp an d  veneer plants w ere  inpected a n d  Pres-to-log 
opera t ions  w ere  observed, am ong  other things.
The next major stop m ade  by the crew w as  a t  the Columbia Tree Farm of the 
Crown Zellerbach Corp., near  Veronia, O regon .  A short ta lk  w as given on the  history 
of the tree  farm, an d  then they w ere shown a  planting a r e a ,  thinning operations, log 
rafting, an d  a  restocking a rea .
Lastly, a t  -King Creek Experiment Station they w atched a  demonstration of prun- 
ning, using pruning saws with extension handles, a n d  the Whitmore Chisel.
After a very eventful a n d  enlightening trip, the "w andering  minstrels" cam e  home.
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To be an  absolutely  random selection the 
squares marked on the m ap should b e  the size 
of the  plot used, but this is not practical. The 
field men a re  instructed to go  to  some point 
which is identif iable both on the photos and  
m ap n ea r  the square  in which the plot is to  be 
taken, an d  then scale the distance into the 
square  a n d  p ace  the required distance. It is 
felt th a t  this is sufficiently random  for all p ra c ­
tical purposes.
In o rde r  to eliminate bias as much as  pos­
sible the  field men a r e  instructed to m ake all 
decisions concerning the taking of the  plot 
before they g e t  on actual plot location. A 
better  sam ple is gotten if plot strips a r e  run 
a t  right ang les  to  th e  d ra in ages  an d  ridges 
than if they a r e  run para l le t  to them. In flat 
country the direction of the plot should be 
decided before reaching the  plot.
3. METHODS OF RECORDING THE SAMPLE DATA
It is p roposed to  inventory an  imaginary a re a .  
The a re a  has been  photographical ly  covered, 
photos interpreted and  stratified, an d  a  b ase  m ap 
constructed showing the variations in the  forest 
stands. M anag em en t  specifies a  plus or minus 
10%  accuracy or sampling error an d  a 9 5 %  
probability or two s tan dard  deviations. W h a t  
p rocedure  should be used to inventory this a r e a ?  
W ha t  is the  proper sam ple size? W h a t  an d  how 
should information be collected in the field a n d  
how should it be  ana lyzed  an d  ev a lu a ted?  The 
system described in the following p a ra g ra p h s  can 
be used effectively on any  a re a .  It should be  re ­
mem bered, however, th a t  as  the a r e a  decreases  
the number of samples will increase for any  given 
S tand Volume Variation (see Table I).
a. Tabulation a n d  Analysis
Many methods of field tabu la tion  have been  
tried, an d  it would indeed be  difficult to  a t ­
tempt to design a  plot ca rd  for any  inventory 
procedure. The objectives of the inventory will 
no d oub t determine w ha t  information is 
needed .  Basically m an ag e m e n t  is concerned 
with volume; both present d ay  an d  future 
volume. Inventory p rocedure  for immature or 
growing forest stands requires additional d a ta  
such as  growth, more accura te  estimates of 
site, perhaps  soil samples, etc.
W hethe r  the  information is for de ta i led  m a n ­
a g em en t of immature lands or for m a n a g e ­
ment a n d  harvesting the mature  forests the 
method of tabula tion  of the  basic information 
should be  in its simplest an d  complete p ra c ­
tical form. The human element of time con­
sumed in computing, tabu la ting  an d  analysis 
is a n  important p h ase  of the  econom y of in­
ventory. The elem ent of human error in t rans­
ferring a n d  handling  d a ta  is a lw ays  a complex 
problem, an d  because  of these factors use of 
the International Business Machines is deem ed  
necessary to  best efficiency a n d  economy. The 
I.B.M. have their services av a i lab le  by means 
of service bureaus  an d  there fore  it is not nec­
essary to have their machines on hand  to  h a n ­
dle the  project. By contacting the  m an age rs  of 
these bureaus  an d  presenting the problem they 
will devise a  system of handling the d a ta  to 
best a d v an ta g e .  It can be  assumed th a t  what 
one  can do  by hand  computation  the  I.B.M. 
can do  it faster a n d  more economically. Fur­
thermore, the  time involved in han d  co m puta­
tion detracts from field observation time if the 
field men a re  em ployed  a t  such work. The 
I.B.M. machine checks th a t  can be  m ad e  on its 
own computation renders  the  results without 
error. I.B.M. can  by wiring special b o a rd s  for 
the particular problem, ex tend  the  field o b ­
servations of DBH, species, log heights a n d  form 
class to volume. Defect a n d  b re a k a g e  can  be 
autom atically  extrac ted . The I.B.M. will sort 
a n d  collect an y  information from the  source 
d a t a  an d  tab u la te  in w hatever  form specified. 
Last of all it can compute the  reliability of the  
estimate an d  do  all the  m athematical statisti­
cal computations set forth in the  analysis  to  fol­
low. There a r e  m any  o ther possibilities of em ­
ployment of the I.B.M. services, but these  few 
a r e  noted to  be tter  explain  methods of g a th e r ­
ing field d a ta .
b. Tabulation of Information (Plot Cards)
Example "A " shown below is a  w aterp roof  
plot card  showing items of information col­
lected for I.B.M. analysis. All information is 
recorded  in the  card  in num ber form. The 
ow ner (own) has a  number ass igned for each  
division of ownership. O n e  sp ace  in the  I.B.M. 
card  will keep as  many  as  ten divisions of 
ownership s e p a ra te d .  Two spaces  will accom ­
m odate  100 divisions of ownership. Most items 
of information a re  ac tua l numbers such as  DBH, 
log height, a g e ,  total height, site index, form 
class. Decimal points a r e  taken  for g ran ted ,
i.e., 20 =  2.0 logs, 25 =  2.5 logs). The limiting 
factor controlling the co de  to b e  used is the 
total spaces of 80 a l loca ted  on the  I.B.M. card. 
The field ca rd  is m ad e  in loose leaf form so as 
to be  easily sorted if do ne  by h and .  In the 
event tha t  I.B.M. is not used th e  co d e  is still 
a  fast w ay  of recording a n d  subsequent a n ­
alysis. The field men readily  learn to  handle  
the  few actually  coded  items.
(Continued on Pag e  25)
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SHOSHOW
S1AIIOH
t- m
S u m m e r  74J a r&  .  .  .
(1) Lookout Johnson. (2) Smokejumper training. (3) Surveying in Idaho. (4) 39
Chevrolet? (5) W h a t  -  no esca la tor?  (6) Leaving Rooster Creek in the Payette  N. F. 
(7) O n e  w ay  of gett ing  up in the world! (8) (9) Zone Smith to Betty . . OVER!
(10) At the fa r  end of the transit.
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Foresters Swim to Victory; 
Sfecnfo , , , Score Five New Records
The Pine Toppers p laced  fourth in th e  intramural 
swimming meet.
D o u g  D a w s o n ,  G r e g  E i l e r m a n ,  Al K e l le y ,
K en  C a r d w e l l  a n d  J im  P fusch .
Competit ion was too keen 
in basketball — the team 
m a n ag e d  to g e t  only ninth 
place.
B a c k  r o w ,  l e f t  t o  r i g h t :  
C o a c h  L a r r y  H e l w i g ,  T ed  
N y q u i s t ,  Ed B l o e d e l ,  G e n e  
R a m e y ,  G l e n n  B e c k m a n  a n d  
M a r v  N e l s o n .
F r o n t  r o w ,  l e f t  t o  r i g h t :  
A r n i e  R o y c e ,  F r a n k  F o w le r ,  
Dick  J o h n s o n ,  P a t  R y a n  a n d  
T e d  R e i g e r .
ATO was 59. flat. The 80 yard 
breast stroke is now set a t 55.4 
seconds. It w as 58.6 seconds, set 
by Tom R itter, Forestry, in 1952.
The Forestry broke their old rec­
ord of 1:29.4 for the  160 yard, 
m aking it 1:23.9. The 80 yard 
b reast stroke w as won by D allard 
Johnson. Forestry, tim e 55.4; sec­
ond was Tom R itter, th ird , 
Wallace, SX.
40 yard free style was won by 
Knoll, Forestry, 20 seconds. He 
scored the new  record in the  p re ­
lim inaries. Second was Kuhns, 
Forestry; third, Hansen, SAE.
Johnson, Forestry, won the  80 
yard  back stroke in 54.9 seconds. 
Rounds, ATO, w as second, and 
Tom R itter, PSK, took third.
Forestry 's Knoll won the 80 yard 
free style in 44.9 seconds. Dawson, 
P inetoppers. was second; Daniels, 
Forestry, was third.
The 60 yard  m edley relay was 
won by the  Forestry  in 32.5. Second 
was SX. Phi DeJts w as th ird .
The Forestry  won the 160 yard 
free style in 1:23.9 for their sixth 
win in six starts.
This is the  first tim e a team  has 
won all the  events and set a  new 
record in five of them.
Left  t o  r i g h t :  D a n  D a n i e l s ,  J im
P fu sch ,  G e n e  K u h n s ,  D a l  J o h n s o n ,  
P e t e  D r i n g ,  C o a c h  H e l w i g  (w i th  
t r o p h y ) ,  a n d  K en  Knoll .
— H e l w i g ' s  C o r n e r
The Foresters m ad e  a determined effort for 
the intramural sports trophy this year.  Coach 
Helwig worked hard and  long hours with 
his many teams, which partic ipated in every 
intramural sport. Although the Foresters did 
not come out on top  in the race, they did 
fake second place, with a first p lace in both 
swimming and  skiing, second place in volley­
ball, an d  third p lace in track.
The Foresters stroked to victory 
yesterday and set five new records 
in six "events in the In tram ural 
swimming finals.
Ken Knoll, Milwaukee, Wis., set 
new record* in the 40 and 80 yard 
free style events. Old tim e for the 
40 was 19.8 seconds set by Fred 
Carl, Sigma Chi, in 1952. Gene 
Kuhns set a record of 46.5 seconds 
for Forestry last year. Knoll’s new 
record is 44.9 seconds. Kuhns also 
broke the record in the 40 yard 
free style w ith the tim e of 19.6 
seconds.
Dallard Johnson set two new 
records, one in the 80 yard back 
stroke, 54.9 seconds. Old record set 
by John Rounds in 1950 for the
This is MSU's best intramural 
swimming team . These boys 
have set records which are  
going to b e  hard  to  beat.
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Example "A"
OWN | T |  R |  S  jsU B  | M t | S I Z E C R U IS E R TYRE
______! —  1____ I H T ITOT AGE
C
F R E Q . 
f f  T R E E S
GROWTH
F . C .
LOG
3 2 L HT 1 0  YR I N . 1
FL IG H T PH O TO  | S L O P E A S P E C T DATE
GRADE AND VOLUME VOLUME
D E C . C
C .  F . B . A .
C .
D .1 * 2  1 2 \ 3
D ata  card  is 7W  long a n d  is hole punched in 
center folding a r e a  for loose leaf notebook.
4. STATISTICAL ANALYSIS OF THE SAMPLE
It is first necessary to unders tand  the relation­
ship between the  sam ple  a n d  the  population. 
In cruising m erchan tab le  timber the population 
is composed of all trees  of m erchan tab le  size on 
the a r e a  to b e  cruised. The sam ple  is any  portion 
of th a t  population  taken  in the  form of plots or 
strips for the purpose  of estimating the  m agnitude 
of th a t  population.
The statistical values of the  sam ple which a re  
the arithmetic m ean ,  the s t a n d a rd  deviation, and  
the coefficient of variation a r e  in estimation of 
the corresponding p a ram e te r s  of the  population. 
The only time th a t  these population p a ram eters  
a re  known exactly  is af te r  a  1 00%  cruise has 
been m ade.  Obviously any  errors th a t  influence 
the determination of the  sam ple  param ete rs  will 
be magnified in the estimation of the population 
param eters .
It is customary to use G reek  Letters to  refer 
to the  population p a ram e te r s  an d  Roman letters 
for the  corresponding sam ple  param eters .
b. The Arithmetic M ean:
U  (mu) is the popula t ion  m ean a n d  can only 
b e  determined by a  1 00%  sample. X is the 
sam ple  m ean used as  an  estimate of the  p o p u ­
lation m ean, x is ihe  value  of a n  observation. 
(A plot in this case). N is the  total number 
of possible observations, n is the number of 
observations in the  sample. S  is the Greek 
letter, sigma, m eaning "summation of."
U =  S  X a n d  X =  g  X 
N n
c. The Variance a n d  S ta n d a rd  Deviation:
6 2 (small sigma) is the population variance. 
Sx2 is the sam ple  va riance  used in estimation 
of the popula t ion  variance. V ariance  is the 
a v e ra g e  sq u a red  deviation from the mean.
The quantity  (X - qj) is called  an  error since 
it is an  exac t  s ta tem ent of the variation of an 
observation from the m ean  of the  population. 
The quanti ty  (X - X) is called a  residual because  
it is a sta tem ent of the variation existing be-
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tween an  observation an d  the sam ple  mean 
an d  is only an  estimation of the quantity. (X-tlb
It will be noticed tha t  in the formula for 
the sam ple  variance, n - 1 w as used as  a  di­
visor instead of n. Using the  factor (n - 1) makes 
the  variance  of the sample larger than  if n 
w ere used; this is done for the following 
reasons:
1. The population m ean (u) is genera l ly  
unknown because  100%  cruises a re  seldom 
m ade.  Therefore, it is necessary to estimate 
the  variance  of the  population m ean from the 
variance  of the sam ple  mean which, in turn 
is b ased  on the sam ple mean. O nce  the mean 
of a  sam ple  is determined there  a r e  only n - 1 
independen t comparisons. For exam ple ,  in the 
hypothetical a r r a y  of three (3) observations 
with the  values, 4, 5 and  6 the arithmetic mean 
is 5. Thus, if the mean, 5, a n d  o ne  o ther o b ­
servation, say  4, is taken  then the value of the 
third observation is automatically  fixed a t  6.
2. In addition the variance  of the sam ple 
m ean, mean squ a re  of residuals, is a lw ays less 
than the variance  of the population mean, 
m ean squ a re  of errors, whenever the sam ple 
m ean varies from the population mean. This 
is true regard less  of whether the  sam ple  mean 
is la rger  or smaller th an  th e  population  mean.
(Continued on Page  26)
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Therefore, o ne  observation is sacrificed which 
increases the variance  thereby  compensating  
for this fact. The factor of (n - 1) is extremely 
important whenever the  sam ple is comprised of 
less than  thirty (30) observations. This point 
will be discussed further.
d. Coefficient of Variation
Reference to  Tables IB, 1C, an d  ID will il­
lustrate the effect of this statistic. The coef­
ficient of variation is equal to the s tan dard  
deviation divided by the arithmetic mean with 
this result multiplied by 10 0% . The formula is:
Variabili ty of groups of d a ta  such as  cruises 
of different stands of timber can b e  com pared  
by m eans of this coefficient which is sta ted  as 
a  percen tage .  Very often the magnitudes of 
two sets of d a ta  a re  so different tha t  the 
absolute  values of the s tan d a rd  deviation of 
each  set a r e  not directly com parab le .  Then 
comparison of variability can be  m ad e  by re­
lating the s tandard  deviation to the  arithmetic 
mean.
e. S tandard  Error of the Mean
In computing this p a ram ete r  the  s tand ard  
deviation of the population is estim ated  from 
the s tan dard  deviation of the sam ple  by cor­
recting the sample pa ra m e te r  for its tendency  
to be  less than  tha t  of the corresponding popu ­
lation param eter .
Estimated £  =  , ~
SEm  (S tandard  error of the  mean) =
E s t i m a t e d  G
V n
when n is the number of observations.
The confidence which can  be  p laced  in any  
statistical measure computed from a  sam ple 
d ep end s  upon how closely tha t measure  comes 
to the corresponding p a ram e te r  for the p o p u ­
lation. The s ta n d a rd  error of the m ean provides 
a  m eans of estimating how closely the a r i thm e­
tic mean of the  sam ple comes to  the p o p u la ­
tion m ean without taking re p ea ted  samples in 
the population. It is therefore one  of the  main 
considerations in determining the  reliability of 
an  a v e rag e .  It is necessary to  consider p ro b a ­
bility when discussing reliability. In stating an 
a v e ra g e  it is p rop e r  to  state the  number of 
s ta n d a rd  errors used a n d  the number of o b ­
servations in the sam ple on which the a v e ra g e  
is based . An a v e ra g e  v o lu m e /ac re  in b o a rd  
feet Scribner based  on 100 observations an d
1 s tan dard  error would be  sta ted  as  follows:
A verage  v o lu m e /a c re  =  50 ,000  BFS 
1,000 (100 cases).
The s ta tem ent can then be  m ade  that  the 
true mean lies be tw een  49,000  an d  51,000 
BFS a n d  th a t  s ta tem ent will be  w rong one 
time out of th ree  on the  av e rag e .
If the s ta tem ent is m a d e  tha t  the true mean 
lies between 48,000 a n d  52 ,000  BFS, a v e rag e  
of two s tan d a rd  errors from the  observed mean, 
the  statement will be  wrong o n e  time out of 20 
on the a v e rag e .  A ra n g e  of two s tan d a rd  errors 
is most commonly used in forestry.
If the s ta tem ent is m a d e  th a t  the true mean 
lies between 47,000 a n d  53 ,COO BFS, a  range  
of three s tan dard  errors from the observed 
mean, the sta tem ent would be  wrong one time 
out of 370 on the  av e rag e .
The ab o v e  probabili ty  sta tem ents a r e  based 
on sam ples of over 30 observations. As the 
number of observations d ec reases  from 30 the 
probabili ty  also decreases.  For a  sam ple  of 
two observations the  s ta tem ent would be  wrong 
one  time out of two on the a v e ra g e  for one 
s t an d a rd  error instead of as  sta ted  above .  In 
stating an  a v e ra g e  to  two s tan d a rd  errors for 
a  sam ple of over 30 cases the  result of the 
s tan d a rd  error formula is simply multiplied by 
two in o rd e r  to  ge t  the  am oun t th a t  the true 
m ean  may vary  from the sam ple  mean. In 
stating an  a v e ra g e  to  two s tan d a rd  errors for 
a  sam ple of less than 30 cases it is necessary 
to g e t  the  correct multiplier from a  tab le  of 
" t "  which m ay be  found in an y  s tan d a rd  text 
on statistics. Thus for a  sam ple  of 10 obse rv a ­
tions the  factor would be  2.262 instead of two 
a n d  for a  sam ple  of 2 observations th e  factor 
would b e  12.706 instead of two. It is essen­
tial to know the  num ber of observations in a 
sam ple  as  well as  the  number of s tan da rd  
errors used w henever the  reliability of an  av ­
e r a g e  is being considered.
f. Sampling Error
Sampling error is ze ro  when a  1 00 %  cruise 
is made. Since it is g enera l ly  impractical to 
make a  100%  cruise it is necessary to  decide 
upon an  a llow ab le  sampling error a n d  then 
compute the sam ple  so th a t  this a llow able  
error will not be  ex ceeded .  This is do ne  by 
using the formula previously given for com­
puting the required  number of plots.
Since the coefficient of variation is usually 
estimated before  beginning the  survey, it is 
necessary to  compute the  final sampling error 
achieved af ter  the  survey is over by the  fol­
lowing formula:
This formula is derived from the formula for 
the required  number of plots.
(Continued on P age  35)
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Kf'Vi
G reen an ,  Kuhns 
an d  Crozer 
Taking '5'
Q ueens  judging the 
b e a rd s  — 
Chamberlin  took 
top  honors
Lan-(_an girls a t  
intermission time
Dick Johnson and  
C laudia  Hooper
"Let her in Dick, 
you can 't  keep  a  
gal waiting 
forever!"
The boys with the peach  fuzz:
John Holden, Al Crozer, Frank Kirsten, 
John Lowell, Pat Ryan, Jim Zeltinger, 
Dan Daniels, Jack Chamberlin and  
Jim Eakland
"Bertha, how you've c h an g e d "
Daniels, Overdorff , 
Rundle a n d  Stone 
retrieving 
Babe's nose
29
Jim Ryan, caugh t 
in the act
Primping Bertha 
for the  big 
night
. The foresters, believe it or not, worked 3,625 man hours to  p roduce this year 's  ball. 
Without a  doubt,  this year 's  d a n c e  w as one  of the  best Paul and  Babe have seen a t  
MSU in a  long time.
The fellow's work paid  off, not only in a good  g a te  return, but also in some 
national advertising — a n d  a w a rp e d  gym floor. The ball w as p ho to g rap h ed  from b e ­
ginning to end  by LIFE an d  received a  th r e e -p a g e  sp read .  The pictures in this section 
a r e  some of the  m any th a t  they took.
W ate r ,  from the  melting snow brought into the  gym on the trees, resulted in too 
such stress on the w ooden  floor — it w arped! Foresters he lped  the  Physical Education 
D epartm ent refinish the floor.
A new a n g le  in the  b e a rd  contest w as tried and  went over with much success. 
The "Q u e en s"  on the campus, acting as  judges, determined who was to receive a prize 
for th e  best whisker rub. Dan Daniels was proclaimed the whisker rubbing champ, 
while Jack  Chamberlin  had  to  settle for first prize — an  electric razor.
The Bunny Hop!
I N M E M O R I A M
DAVID W. SALTSMAN
Born August 21, 1931, C anton ,  Ohio 
Died O c to b ed  26, 1954, Whitefish, M ontana
G ra d u a te d  from the School of Forestry, M ontana  
S tate  University, in 1953. Former president of the 
M ontana  Druids, an d  Pho tography  editor of the 
Forestry Kaimin.
A W O O D SM A N 'S PRAYER
Let me b rea th e  the c lean  pure  air 
That blows only in th e  wilder places 
Send me far from the  ta in ted  cities 
Packed tight with mongrel races.
Let me quench my thirst 
In pure  crystall ine springs 
That b u b b le  from the  living rock 
S h ad ow ed  only by a n  e ag le 's  wings.
Let me follow the  untrod trail 
Roaming freely till the end  of my days  
And watch the  dusty red sun 
Set th e  heavens  a n d  mountains ab laze .
Let me, a lone , e a g e r  a n d  forever,
Follow a n d  fight the  n aked  wild 
And when I die, mark me down 
For w hat I am — N ature 's  Child.
— Silas R. Thompson
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ScAaol IRoatet - . ,
Arnold, George,- Fr.; Box 273, Malta, M ontana
Backling, Harvey; Fr.; Corvallis, M ontana  
Barkman, Ed; Sr.; W atkins Glen, New York 
Beckman, Glenn,- Fr.; Galla t in  G a tew ay ,  M ontana  
Belcher, F. Arthur; Jr.; 146 Seminole Ave.,
N ew  Milford, N. J.
Bergland, Robert; Fr.; 500  7th Ave., G rea t  Falls, Mont. 
Blakely, Lawrence,- So.,- 812 Lynnhaven Lane,
La C a n a d a ,  Calif.
Bloedel, Ed; Fr.; 1026 Jerom e, Janesville, Wisconsin 
Brammer, Monte,- So.; Rt. 2, N ew  Castle, Indiana 
Bremicker, Gilbert; So.; 3141 Home Ave., Berwyn, III. 
Burrows, G eorge ; So.; Box 526, Sag inaw , Michigan
Calhoun, Donald; Sr.; 4951 Lennox Blvd., Inglewood, 
Calif.
Campbell,  J e a n ; So.; Rt. 1, O rcha rd  Homes,
Missoula, M ontana  
C arey , Charles,- Jr.; Landwehr Road, Northbrook, III. 
Carruthers, R. V.; Jr.; 26 Ravalli, Missoula, M ontana  
Cardwel,  Ken,- So.; 568  Ave. Del O ra ,  Redwood City, 
Calif.
Chamberlain , Jack; Jr.; 1732 So. 13th W ., Missoula, 
M ontana
Clark, Maurice; Fr.; 1 1 17 N. Dale Dr., A n nan da le ,  Va. 
Cole, Roger; So.,- 1437 Virginia Ave., Havertown, Pa. 
Coston, Charles; Jr.; 111 G oucher  Cir., O a k  Ridge, 
Tenn.
Crozer, Ed; So.; 178 W. Hanover St., Trenton, N. J.
Dahl, J. Russel; Sr.; 113 Clinton, Hot Springs, Ark. 
Dale, Robert; Fr.; 3917  E. 5th St., Long Beach, Calif. 
Devan, G eorge ; Sr.; 9  Ravalli, Missoula, M ontana  
Dickey, Jan,- So.; Pam pa , Texas 
Dollan, Jack; Sr.; 2156  S. 14th W., Missoula, M ontana  
Dowling, Donald; So.; 415 S. 2nd, Hamilton, M ontana  
Dring, Pete; Fr.; 321 N. Harvey, O a k  Park, III.
Duft, Joe; Fr.; Morris, Minnesota 
Duhamel, Eugene; So.; I l l  Centra l  Ave.; East Provi­
dence  14, Rhode Island 
Dunning, Francis; Jr.; 142 Terry Ave., Billings, Mont.
Eakland, James; Sr.; 243 W. C e d a r  Ave., Burbank, 
Calif.
Eilerman, G re g ; So.; Rt. 1, Box 971, W oodside , Calif.
Emerson, Ralph; Jr.; Ju neau ,  Alaska
Estey, William,- Jr.; 5 C arb o n ,  Missoula, M ontana
Faurot, Richard A.; Sr.; St. Croix Falls, Wisconsin 
Foster, Lewis; Jr.; M eeteetse, Wyoming 
Fowler, Frank A.; Sr.; Lanham, M aryland 
Frame, Albert; Jr.; Forest Nursery, Rt. 1, Missoula, 
M ontana
Fraser, Thomas,- Fr.; 411 Burlington, Billings, Montana
Freeman, Glenn; So.; C onrad ,  M ontana
French, William; Fr.,- 15 South St., M asseua, N. Y.
G a le a ,  John,- Fr.,- 2159 Froude, San Diego, Calif.
Garrick, Norman; Jr.; 6052 N. Cloubrly, Temple City, 
Calif.
Gibson, Richard; Fr.; 12814 Maple, Blue Island, III. 
Gibson, Robert; Jr.; 323 Eddy, Missoula, M ontana  
Gilliam, John; Jr.; Lincoln, Montana 
G olden, Joanne,- So.; Target Range, Missoula, Mont. 
G rah am , David; Sr.; 1835 Ellis, Missoula, M ontana  
G randy ,  George,- So.,- 2332 Howard Ave., San Carlos, 
Calif.
G reen an ,  Bob; Sr.; 7714 S. Lowe, C hicago 20, III. 
Grice, Howard; Jr.; 4022 S candia  W ay , Los Angeles, 
Calif.
Grill, Adrian, Jr.; Elka Park, N. Y.
Guschausky, Richard; Fr.,- Rt. 1, Box 335, Zion, III.
Hankins, W m .; Jr.; 1212 2nd St. W., Billings, M ontana  
Hanson, Harold E.; Jr.; 17 Custer, Missoula, M ontana  
Hanson, Phil; Sr.; 308 N. Ave. E., Missoula, M ontana  
Hautzinger, John; Sr.; 3065 S. 32nd Ave., O m ah a ,  
N ebraska
Hayes, Harlan,- So.; 634  Marshall, Missoula, M ontana  
Heinz, Paul; So.; Shaw ano, Wisconsin 
Helwig, Lawrence; Sr.; W au b ay ,  South Dakota 
Hill, Elbert; Sr.; Prefab  27, Missoula, M ontana 
Holden, John D.; Jr.; 5635 Stansbury Ave., Van Nuys, 
Calif.
Hoffmeister, W m .; Fr.; 3517 Tarpis Ave., Cincinnati, 
Ohio
Jaszkowski, Ralph; Jr.; 5627  S. Trumbull, Chicago, III. 
Jenkins, Joseph; Jr.; 411 N. 31st St., Kansas City, Kan. 
Johnson, Dallard,- Jr.; 2861 N. 24th Place, Milwau­
kee 6, Wisconsin 
Johnson, Richard; So.,- 2014 N. Lamon Ave., C hicago 
39, III.
Joy, Dick; Sr.; 2906 Edgehill Dr., A lexanderia ,  Va. 
Jukkala ,  Arthur; Fr.; 410  G randview  Dr., Lead, S. D.
Kelley, Al; Jr.; 87 W est St., Gfld, Mass.
Kirschten, Frank; Sr.; Baker, Montana 
Kiser, Fay,- Sr.; 45 C arb on ,  Missoula, M ontana  
Kluwe, Carl; Jr.; Box 145, Argo, C hicago, III. 
Kovalicky, Thomas,- Fr.,- 470 Pisget Ave., Clifton, N. J. 
Kuhns, Gene,- Sr.; 4851 N. 2nd; Milwaukee, Wis. 
Kytonen, Everett; Jr.; 64 Ravalli, Missoula, M ontana
Laux, Jam es; Fr.; 1140 A N. 27th St., W ilwaukee, Wis. 
Leat, Merlin G .; Jr.; 16 Beaverhead, Missoula, Mont. 
Leveque, Pete,- So.,- 2206 Sacram ento , Vallejo, Calif. 
Locke, Richard; Fr.; 3520 Jackson Blvd., Rapid City, 
South Dakota 
Lowell, John; Sr.; 707 S. Menlo; Sioux Falls, S. D.
McCulloch, John,- So.; 405  W. Olive, Bozeman, Mont. 
McLean, James; Jr.; 1135 Uphan St., San  Louis 
Obispo, Calif.
M cNamee, Bart; Sr.; 37 Lake, Missoula, M ontana
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Mading, W allace ; So.; O a k  G rove Lane, Springfield, 
Missouri
Martin, Barry Lee; Fr.; 69  Lincoln Ave.; D eadw ood, 
South Dakota 
M eagher ,  Mary; Fr.; 1314 W. 20, Spokane ,  W ash. 
Meuchel, Joe,- 107 Ferrell, Hamilton, M ontana  
Mirehouse, James; So.; Augusta, M ontana  
Moore, Howard Robert; Jr.; 302  Berwyn Ave.,
Trenton 8, N. J.
Morris, Alan,- Fr.; 6 09  S. 6th E., Missoula, M ontana  
Morrissey, Donald; Fr.; 43 Chester St., Wilkes-Barre, 
Pennsylvania 
Moulton, Thomas; Fr.; Ashland, M ontana  
Murphy, G eorge ; Fr.; 119 Pine St., Whitefish, Mont. 
Murray, Robert; Sr.; 7707 Jayseel St., T w anga,  Calif. 
Murray, Roger,- Fr.; 1620 N. Benton, Helena, M ontana  
Musekamp, Robert; Fr.; 426 W ash. St., Lead, S. D.
Nelson, Marvin,- So.; W estby, M ontana  
Nelson, Nat; Fr.,- 752  G reen b ay ,  W innetka, III. 
Nelson, Robert; Fr.; 379 M arket St., Highspire, Pa. 
Neufelder ,  Carl; Fr.; 2543 Floral, Butte, M ontana  
Nyquest, Charles; Fr.; Boulder, M ontana
O'Rourke, Dan; Sr.; S an ta  B arbara ,  Calif.
O rtengren ,  Richard; So.; 1056 Jackson St., Marinette, 
Wisconsin
Overdorff ,  Bill; Sr.,- G ran d  Island, N ebraska  
O w en, David; Jr.; 405 Franklin Ave., Madison, Wis.
Palmer, Ronald; Fr.,- 408 Lake St., Sandpoin t ,  Idaho 
Patten, Richard; Fr.,- Rt. 4, Missoula, M ontana  
Patterson, Tom,- Jr.; M inoequa, Wisconsin 
Paul, Glen; Fr.; 11924 92nd St., Edmonton, Alberta  
Pennington, Andrew; Fr.; Box 44, McLean, Virginia 
Perry, Roger; Fr.,- 2732 Henrietta , La C recsenta ,  Calif. 
Pfadt, James,- Fr.; R.F.D. 3, Peach St., Erie, Pa.
Pfush, Jam es; Sr.; 847 2nd Ave. N.W., Valley City, 
North Dakota 
Phelps, John; So.; 1008 Asbury Ct., W innetka, III. 
Pinter, John; Fr.; 3449 N. Diversey Blvd., Whitefish 
Bay, Wisconsin.
Pissot, Henry; Sr.; 49  Lake, Missoula, M ontana  
Poole, Robert; Jr.; 15 C houteau ,  Missoula, M ontana  
Poulson, W m .; Jr.; 1 Chouteau , Missoula, M ontana
Ramey, G ener;  Fr.; 3600 Horn St., Alton, Illinois 
Reed, Martin; Sr.; 7  Dawson, Missoula, M ontana  
Reiger, Ted; Sr.; Plevna, M ontana
Rogers, Robert; Jr.; 1724 C a ram a y  W ay , Sacram ento , 
Calif.
Rounds, John; So.; 797 Solano  Dr.; Lafayette, Calif. 
Royce, Arnold G., Box 122, Belfry, M ontana  
Rundle, Ralph; So.,- C hicago, Illinois 
Rundle, Ron; Fr.; 7647 S. Marshfield, C hicago, 111. 
Ryan, Pat; 447 Bellevue Ave., Trenton, N.J.
S and m an , Richard; So.; Box 361, Rapid City, S. D. 
Sandvig, Frank; So.,- 229 D earborn , Missoula, Mont. 
Schirrn, John; Fr.; 906  A vondale  Rd., San Marino, Cal. 
Schlueter,  Henry,- Fr.; 533 W. Euclid, Spokane ,  W ash. 
Schmitt, Whitney,- Fr.; 527 Teaneck Rd., Teaneck, N.J. 
Schoenbaum , Jim; Jr.; 5 B eaverhead ,  Missoula, Mont. 
Sedlacek, Barney; So.; 339 E. 65th St., N ew  York 21, 
N ew  York 
Seitz, Gary,- So.; Roundup, M ontana  
Smith, Lewis; So.; 212 Blake St., Helena, M ontana  
Smith, T. M.,- Sr.; 100 Van Buren, Missoula, M ontana  
Smith, Zane; Jr.; 4 6th St. S., G re a t  Falls, M ontana  
Snyder, Paul; Fr.; Malta, M ontana  
Stone, George,- Sr.; 140 E. C entra l ,  Missoula, M ontana  
Stofle, Pete; Jr.; 1554-A W ilhelmina Rise, Honolulu 
16, Hawaii
Struck, G erhard ;  Jr.; 134 N. Cuyler, O a k  Park, III. 
Supola,  Monte; Sr.; Pompey's Pillar, M ontana  
Swenson, Adrian,- Jr.; 2020  Baxter Ave., Superior, 
Wisconsin
Taliaferro, W m .; Sr.; 1317 Jennings, Bartlesville, Okla. 
Tatge, Wayne,- Fr.; Rt. 2, G reenup ,  Illinois 
Thayer, Alan,- So.; 32 S p ra g u e  Ave., Riverside, R. I.
V enable ,  Richard; Fr.,- 400  S. Mont. Ave., Miles City, 
M ontana
W alkup ,  Robert; Sr.; 737 E. Front, Missoula, M ontana  
W an n e r ,  Kennedy,- Jr.; 2 C ho teau ,  Missoula, M ontana  
W eingart ,  Paul; Fr.; 515 Rollins, Missoula, M ontana  
Wells, Don; Jr.; 90916 E. Beckwith, Missoula, M ontana  
White, Jam es H.; Sr.; Prefab  9, Missoula, M ontana  
Williams, Don,- Jr.; Forest Service, Hamilton, M ontana  
W inem an, Warren,- Fr.; 490 O a k d a le  Ave., Glencoe, 
Illinois
W offenden , Harry,- Sr.; 810 Edith, Missoula, M ontana  
Wolfe, J. Franklin; Fr.,- 25 Ravalli, Missoula, M ontana  
Wright, G era ld ;  Sr.; 520 W atsen , Ripon, Wis.
Young, Ronald; Fr.; Moiese, M ontana
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Some Sampling  Techniques
(Continued from P ag e  26)
The a l low ab le  sampling error ("a") derived 
from this formula is the  maximum error  which 
will result from the fact th a t  a  1 00 %  cruise 
was not m ade .  This sta tem ent is b ased  on the 
assumption th a t  bias has been  eliminated from 
the sam ple  an d  tha t  the  sam ple  is rep resen ta ­
tive.
The " a "  of the  ab o v e  formula is often re­
ferred to as  "accu racy ."  This is misleading 
because  it is only a  s ta tem ent of maximum ex­
pected  sampling error a t  a  specified p ro b a ­
bility an d  does  not include the  technique errors 
which affect the  accuracy  of a cruise. Thus 
all errors d ue  to  inaccura te  estimates or m eas­
urements of DBH, height, form class, defect  and  
b re a k a g e  an d  misuse of volume tab les ,  inac­
cura te  a r e a  determinations, an d  computation 
errors a r e  in addit ion  to  the  possible sampling 
error. Technique errors can  be  either com pen­
sating or compounding in their effect on sam ­
pling error.
5. SUMMARY
The need for be tter  planimetric m aps  and  for­
est inventory information in m an ag e m en t  p lan ­
ning is becoming increasingly important. Utiliza­
tion trends d ic ta te  a  finer economy a n d  reliable 
information a t  less cost is necessary to  maintain 
the profit in growing a n d  harvesting trees. M an­
a g em en t is rightfully entitled to  m aps an d  in­
formation with a  specified d e g re e  of certainty. 
While the  foregoing is a  tried an d  w orkable  
method an d  is genera l ly  a p p l icab le  to  most other 
problems of inventory, modification of this p ro ­
cedure  may be  necessary for specific problems.
Table IA Table IB
E ffe c t  o f A r e a E ffe c t  o f  C V  (c)
t =  2, a is 10%,, c  =  5 0 % a  is 1 0 % ., t is 2 ,  a n d  c  is 4 0 %
A r e a Pl o ts %  C r u i s e A r e a P lo t s %  C r u i s e
10 17 8 5 % 10 16 8 0 %
40 45 56 40 36 45
80 62 39 80 46 29
160 77 24 160 54 17
640 93 7.3 640 62 7.6
2000 98 2.5 2000 62 4.8
10000 100 0.5 10000 62 0.31
20000 100 0.25
40000 100 0.125
Table 1C Table ID
Ef fec t  o f cv E f fe c t  o f CV
t =  2 , c is 3 0 % , a =  10% t =  2, c  is 2 0 % , a =  10%
A r e a Plo ts %  C r u i s e A r e a P lo t s %  C r u i s e
1 0 13 6 5 % 1 0 6 3 0 %
40 25 31 40 7 8.8
80 30 19 80 8 5
160 33 10.3 160 8 2.5
640 35 2.7 640 8 0.2
2000 36 0.9 2000 8 0.04
10000 36 0.18
Table IE Table IF
E ffe c t o f  t h e  e r r o r  (SE) Ef fec t  o f  S i z e o f  Pl o t
t  is 2 ,  C V  is 5 0 % , a  is 2 0 % a  =  1 0 % ,  c  =  5 0 % ,  t  =  2,
A r e a P lo ts %  C r u i s e P lo t  1 / 5  Ac
10 12 6 0 % A r e a P lo ts %  C r u i s e
40 20 25 10 33 6 6 %
80 22 14 40 67 33.3
160 23 7.2 80 80 20
640 25 1.95 160 89 11.1
2000 25 0.625 640 97 3.0
10000 25 0.125 2000 99 0.99
10000 100 0.2
N o t e :  T a b l e s  IA, IB, 1C, ID, a n d IE b a s e d u p o n  y2 (a c r e  s a m p l e
size .
Referring to  formula shown for computing the 
required number of samples:
EXAMPLE
N =  10,000 x 2 =  20,000 V2 acre  samples 
possible
t =  2 s tan d a rd  deviations or 9 5 %  probability
c =  Coefficient of variation (decimal figure)
a =  Accuracy (decimal figure)
n =  Required number of samples
n =  [20 ,000] x [(2)2 (.50)2]
(20“000> ( J O )2 +  [(2)2 (.50)2]
n =  (20,000) (1.00)
( 200 ) ( 1. 00 )
n =  100 sam ples required
If this sam e  formula w ere ap p lied  to  a  stand basis 
the sam e procedure  would be taken to  determine the 
sam ple  required , but the  coefficient of variation would 
certainly be  less than  5 0 %  due to finer stratification 
of the s tand  variation. The coefficient of variation if 
not known can  be  estimated a n d  a  quick analysis 
m ad e  of variance  of the  first few sam ples ob ta ined  
to determine a  better  estimate of the  "c"  value. 
The first computation of the required number of 
samples can then be increased or d ec reased  to  cor­
respond to  the ch an g e  by recomputing "n "  with the 
new value of "c".
BIBLIOGRAPHY
Sampling Methods in Forestry an d  Range M a n a g e ­
ment, Schumacher, F. X., an d  C h ap m an ,  R. A.
Methods of Correlation Analysis, Ezekiel, M.
An Outline of Statistical Methods, Arkin an d  Colton.
Statistical Methods, Snedecor,  G eo rg e  W.
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GOOD FORESTRY
A N D  CARCO EQUIPMENT
F  OR s e l e c t i v e  or "staggered setting” 
patch  logging , a Carco w inch-C arco 
arch-tractor team  is the m ost versatile 
rig  in the  woods. I t  efficiently and eco­
nom ically bunches and yards tim ber of 
all sizes. I t  reaches ou t for isolated logs 
and w inches them  in from  inaccessible 
spots. Because of its g reat m aneuver­
ability , th is sm ooth-w orking team of 
tractor, w inch and arch operates w ith  
m inim um  dam age to standing trees 
and w ith  m inim um  expense for access 
roads.
WINCHES F O R  A L L
I N D U S T R I A L  T R A C T
W herever your career in forestry 
takes you, you’ll find th a t Carco equ ip ­
m ent is ow ned by the most successful 
loggers and is sold and  serviced by the 
leading tractor dealers. Y ou’ll find, too, 
th a t Carco logging  equipm ent never 
lets a forester dow n . . .  has great stay­
ing pow er and is dependable. P a c i f i c  
C a r  a n d  F o u n d r y  C o m p a n y ,  Renton, 
W ashington. Branches at Portland, 
Ore., and F rank lin  Park , 111.
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Compliments of
M O N T M A R T R E
MISSOULA HOTEL
ORVIS MUSIC HOUSE
125 W est Main Street
Everything Musical
Since 1897 Phone 9-2261
The Home of Quality
Drugs . . . Drug Sundr ies  
Cosmetics . . . a n d  Toiletries
M I S S O U L A  DRUG
W holesale  a n d  Retail 
Missoula M ontana
N O R T H E R N  BAR 
and 
COCKTAI L L OUNGE
Dancing in the  Rose Room
Compliments of
SEVEN UP BOTTLING 
COMPANY
Tree Farmers
I N C O R P O R A T E D
Forest A ppraisa ls  Timber 
P. O. Box 1361 MISSOULA, MONTANA
Logging
Phone  9-0495
38
Fire Prevention M eans . . .
Better Living for More  People
Proper Utilization Promotes . . .
Better Business
W E S T E R N  M O N T A N A  L U M B E R  C O .
MISSOULA, MONTANA
T H O R N T O N  L U M B E R  C O ,
RAVALLI, MONTANA
J O H N  R.  DAILY,  I n c .
W holesale  a n d  Retail Distributors of
M ea t  a n d  M e a t  Products
Packers of
DAILY'S 
MELLO-TENDER 
HAMS, BACON, SAUSAGE 
AND LARD
Western M ontana 's  Buyers of 
FAT CATTLE, CALVES, LAMBS, HOGS an d  
POULTRY FOR HOME CONSUMPTION
Compliments  of
MISSOULA 
WHITE PINE SASH CO.
MISSOULA, MONTANA
K. D. WINDOW FRAMES 
MILLWORK a n d  LUMBER 
PINE CRAFT PRODUCTS
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I N T E R S T A T E  L U M B E R  C O .
Qual i ty  Building M ate r ia l s  — P onderosa  Pine, Larch, Fir Lumber
YARDS IN WESTERN MONTANA
S U N N Y  M A I D  B A K E R Y
for
Cakes — Pastries  — Dinner Rolls — Bread
129 WEST FRONT PHONE 2-2384
I N T E R M O U N T A I N  L U M B E R  C O .
M an u fac tu re r s  of
PONDEROSA PINE - DOUGLAS FIR 
LARCH - SPRUCE
9-2385 118 Russell 9-8312
MISSOULA, MONTANA
F O L S O M  C O M P A N Y ,  I nc .
Comple te  Irrigation Equipment  a n d  Engineering Service
Box 1227 MISSOULA, MONTANA Phone 2-2186
H A N S E N ' S  I CE C R E A M
Factory a n d  Fountain a t  519  South Higgins 
OPEN EVERY DAY UNTIL 10:00 P.M.
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Ha t s  of f  . . .
To the m any hundreds of young men, devoting their lives to the 
preservation a n d  prom ulgation of our national forests and  resources 
. . .  we say: "Hats Off!"
Yours is a  worthy task, vital to the future of this g re a t  nation and  
deserving of the thanks of this, a n d  future generations!
WESTERN MONTANA'S FAMILY SHOPPING CENTER
D A V E N P O R T  L U M B E R  C O M P A N Y ,  I n c .
CUSTOM MILLING - CUSTOM AIR DRYING
P. O. Box 724 -  Phone  9-0252 
Office 1633 Russell Street Missoula,  M o n tan a
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I N D I A N  F I R E  P U M P  
one man fire department
D. B. Smith & Company, Inc.
SMITH BUILDING, MAIN STREET, UTICA 2, NEW YORK
7̂ e S M O K E J U M P E R
W e have c rea ted  some new 
shoes for the SMOKEJUMPERS; 
also for men th a t  w ant a  real 
shoe for arch  support a n d  
sturdy underpinning.
With built-in arch  features, 
h a n d -m ad e  underslung heels.
Solid procord soles will not slip.
Send Us Your Mail O rders
These shoes carr ied  in several 
widths.
FILSON DUCK CLOTHING-
Pants, Double — $10.45 
Cruiser C oa t  — $12.95 
Vest -  $6.95
Oil Tanned, Double Leather Vamp 
$19.95
Elk Tanned, Cloth-Lined Vamp, 
For W arm  W ea th e r
$18.95
Two New Bergmann Numbers 
Heavy Oil Tanned, Leather-Lined 
Vamps 
or
Sam e  in Elk Tanned Leather, 
Leather Lined Vamps
$24.95
Missoula ,  M o n ta n a
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-  BE S U R E  
Y O U R  F I RE 
I S  REALLY OUT
J .  N E I L S  L U M B E R  C O .
T I M B E R  IS A  C R O P . . . D O N ’T BURN IT
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YANDT'S FEATURE THE BEST DRESS AND OUTDOOR CLOTHES
K U P P E N H E IM E R
H A N D C R A F T E D  C L O T H E SJ
(ylncMzti
DOBBS 
HATS
TROUSERS 
JACKETS
'  Bay’s
Jackets a n d  Overalls 
LEVI a n d  LEE
REPELLENTS
"Filson" Canvas Vest 
'Black Bear" Cruiser Pants 
an d  Coats
403 North Higgins Ave.
i .^UigatorA L L - W E A T H E R  C O A T S
B o n b D ry
H A N D  M A D E
5H OE 5
U N I O N  M A O  E ARROW S H I R T S  &  T I E S
UNDERWEAR • HANDKERCHIEFS • SPORTS SHIRTS
MAIL ORDERS GIVEN PROMPT 
ATTENTION
WE PAY POSTAGE 
Missoula ,  M o n ta n a
I D A H O  P O L E  C O M P A N Y
SANDPOINT, IDAHO BOZEMAN, MONTANA
PRODUCERS -  PRESERVERS -  SHIPPERS
of
LODGEPOLE PINE - WESTERN RED CEDAR
WESTERN LARCH - DOUGLAS FIR 
Poles - Piling - Posts
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T hese  Firms M a d e  G i f t  Donations to Foresters Ball. . .
Y andt 's  M en 's  W ear Save on Drug 
Missoula Mercanti le  D ragsted t 's  
Bob W ard & Sons Schick Razor Company 
W este rner 's
Shop the  N e w J. M. LUCY & SONS, Inc.
Home a n d  Office Furnishings
Established 1889
Missoula, Montana 
Phone 2-2179
P e n n e y ’s I
A lw ay s  First Qual i ty
BREST'S MARKET
YOUR
W E S T I N G H O U S E
BETTER FOODS 
a t
LOWER PRICES
1801 South Higgins
DEALER
and
ELECTRICAL CONTRACTING
Electrical Shop
O pposite  Courthouse on Broadway
Y o u ' l l  L i k e . . .
M I S S O U L A  B R E W I N G  C O .
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. . . FOR THE M O S T  W O R K , LEAST UPKEEP  
. . . FOR LONGEST LIFE,  GREATEST MANEUVERABILITY,  
P O W E R  A N D  RUGGEDNESS!
GERLINGER M ateria l C a rr ie rs  a n d  Fork Lift T rucks h a v e  
p ro v ed  for over 30 y e a rs  to b e  the  a n sw e r  to lo ad in g , hau lin g , 
s ta ck in g  a n d  de liv ery  p ro b lem s of log g in g , lu m b er m ills a n d  
y a rd s , a n d  w ood  p roduct facto ries the  w orld  o v e r F ea tu re - 
for fea tu re , G erlin g ers  consisten tly  p ro v e  th e ir  .flexibility to 
m ee t th e  ex ac tin g  s ta n d a rd s  of m a te r ia l h a n d lin g  re q u ire ­
m en ts of all h eav y  industries.
G E R L I N G E R  C A R R I E R  C O . ,  D A L L A S ,  O R E G O N
A S S O C I A T E D  S T U D E N T ' S  S T O R E
ON  THE CAMPUS
STUDENT UNION BUILDING
Home of
Student Textbooks 
Reference Books 
Supplies 
Sporting Goods
THE PLACE TO MEET YOUR FRIENDS FOR FUN, REST, GOSSIP, EATS
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(?,utn,6vt, ‘a
HAND MADE LOGGERS
Currin's Loggers have 
been  the  s t an d a rd  of 
comparison for over fifty 
years . M ad e  in all height 
tops . . . from fly weight 
to heavy w eight . . . 
lace to toe  or plain toe.
Currin's Loggers Are Sold by O ver  1,000 
Dealers in the  Pacific Northwest
(fycviivt- tyxewe
SHOE MANUFACTURING CO., Inc.
2700 B lock W e s te rn  Ave., S e a t t le  1, W ash .
Coca-Cola Bottling Co. of Missoula 
— also —
CANADA DRY GINGER ALE 
a n d  
HI-SPOT 
MISSION ORANGE
Dr. L. R. Barnet t  Dr. D. R. Barnett  
Dr. W. L. Barnett
OPTOMETRISTS
Glassed Fitted — All Aptical Repairs 
Missoula — 129 East B roadw ay — M ontana
KRAMIS HARDWARE 
COMPANY
Missoula, M ontana
DURABLE EQUIPMENT 
for
RUGGED USE
1865 to 1953
J ^ o v n .
BON TON BAKERY
M O N T A N A  CONCRETE 
PIPE CO.
Culvert,  Sewer a n d  Irrigation Pipe 
Pumice Building Blocks
Phone 5-5011 South on Highway 93
MISSOULA, MONTANA
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The West 's  Best F O  R E S T E R ' S
C L O T H I N G  L O G G E R S  F U R N I S H I N G S
That have  stood the  test of time — 36 y ea rs  in outfitting Foresters an d  Lumberjacks with WOLLRICH, 
MALONE, a n d  WHITE STAG CRUISERS a n d  PANTS; PENDLETON W O OL SHIRTS; FILSON and  HIRSCH- 
WEIS WATER REPELLENTS; WRIGHT'S W O OL UNDERWEAR; WHITE LOGGERS an d  PACKERS, have  given 
DRAGSTEDT'S a  wide reputation for g u a ra n te e d  customer satisfaction,
WHITE LOGGERS AND PACKERS
No. 75  — 8" Black Kip Lumberman's or Driver's
Loggers, Best Q u a li ty . . ... ... $28.00
No. 335  — 8" Brown Elk Summer Logger, Uskide
Sole and  Rubber Heels  $24.50
No. 690  — Brown Elk "Packer ,"  Light Weight,
Stitchdown for Riding or W alking ... $27.00
No. 1432 — 8" Black Kip, Light W eight,  Hand
Sew ed Stitchdown___________________  $26.50
W i d t h s  B, C ,  D, E, EE. Bes t  s e l l i n g  w i d t h  is E. C a l k i n g  $ 2 . 0 0  a n d  H o b b i n g  $ 1 . 5 0
e x t r a .  T h e r e  is n o  " B r e a k i n g  i n "  p e r i o d  f o r  a  W h i t e  A r c h - E a s e  L o g g e r .  T h e y  a r e
t h e  m a s t  c o m f o r t a b l e  s h o e  o f  i ts  k i n d  m a d e .
N o .  3 3 5  is L o g g e r  u s e d  b y  " S m o k e j u m p e r s "  in U .S .F .S .  R e g i o n  N o .  i
Zipper Jacke t  to  Match $17.95 
Cruiser, Double Back,
to  Match $22.50
T h e  a b o v e  n u m b e r s  a v a i l a b l e  in F o r e s t  
G r e e n ,  T a n ,  S a g e ,  G r e y  a n d  N a v y  Blue .
"FILSON" WATER REPELLENTS
CRUISER, Double Front, Back an d  Sleeves $12.45
FIELD VEST, Cruiser Pockets, 4 Outside an d
2 Inside Pockets, No sleeves________________ ____$ 6.95
PANTS, Double Construction $10.45
PANTS, Single Construction ... $ 8.45
"CONQUEROR" UNIFORM SHIRTS
Best G ra d e  Poplin, Forest G reen , Grey,
Sun Tan, N avy Blue ... ____
Regular Broadcloth, Grey, Tan O n ly______________
Sizes 14-18, Sleeves 32-33-34-35
$ 4.50 
$ 3.50
Days I R O N  DUKE
Sam e as  Ranger W hipcord , only 19-oz. (heaviest wt.); 2-ply 
Nylon Blend; Scratch-free Comfort; Stain a n d  Spot Resistant;
Permanently C rease  Resistant. Pants __ ________ $ 9.95
Zipper Jacke t $11.95 Cruiser, Double Back $14.95
A v a i l a b l e  in F o r e s t  G r e e n  a n d  S a g e  G r e y
MAIL WE
p a y
A P P R E C I A T E D  P O S T A G E
MISSOULA, MONTANA
EVERYTHING MEN WEAR 
ON CIRCLE SQUARE
R A N G E R  
H I P C O R D
-d by
Days
Y e a r - r o u n d  W e a r  
F or  W o r k — F o r  P lay 
T h e  f a m o u s  l o n g -  
w e a r i n g  R a n g e r  
W h i p c o r d  
1 0 0 %  V i r g i n  W o o l  
N e v e r - r i p  S e a m s  
H e a v y  Bo a t s a i l
$14.95 Pocl<cts
Z i p  Fly a n d  C u f f s
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